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Dear colleagues,

We wish you well during this difficult time and we 
welcome you to review Medicom’s summary of the 
American Heart Association’s Virtual Scientific Sessions 
2020. As we have come to expect this year, this rich 
exchange of science and clinical updates was conducted 
through an interactive virtual platform. In the following 
pages you will find a summary of the cutting edge and 
late breaking science that was presented including new 
updates in COVID 19, new results of a polypill approach, 
advances in heart failure, advances in vascular medicine, 
and many clinical trial results and key sub-analyses. 

A key focus of this year’s sessions were efforts to focus 
on groups and patients who are often underrepresented 
in cardiovascular research, including women, children, 
ethnic minorities, and the elderly, and you will find 
summaries in this report. Disparities in healthcare and 
research remain a serious problem globally and we 
support the commitment to work as a community to 
achieve greater equity. 

We hope you will find the content to be clear, succinct, 
insightful and interesting. As always, all content under-
goes a rigorous peer-review process to ensure balance 
and accuracy. Thank you for reading Medicom’s 
summary, thank you for all you do to help others and 
further scientific knowledge, and we hope you and your 
families stay safe and healthy.

Sincerely,
Marc Bonaca

Letter from the Editor
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COVID-19 and Influenza
myocarditis in 0.3%. Death occurred in 16.7% of patients 
(10% had a CV cause), with another 2.8% referred to hospice. 
Non-cardiac complications included ICU admission in 30%, 
mechanical ventilation in 20%, and new dialysis/CRRT in 
4.0%.

“The COVID-19 pandemic has driven disruptive –and we 
believe enduring– innovation to registry research,” Prof. 
de Lemos concluded. “COVID-19 admissions have a high 
prevalence of CVD risk factors and a moderately high 
prevalence of prior CVD. Unfortunately, the pandemic 
has a depressingly high mortality and morbidity rate. CV 
complications are an important subset but are less common 
than initially feared. Given the scale of the pandemic, with 
currently almost 70,000 COVID-19 patients hospitalised in 
the US, the cumulative number of these CV events is still 
large.”

1. De Lemos JA, et al. The AHA COVID-19 Cardiovascular Disease Registry: Design, 
Implementation, and Initial Results. LBS.08, AHA Scientific Sessions 2020, 13–17 
Nov.

Worse	COVID-19	outcomes	in	younger	obese	
patients
Patients with severe obesity (i.e. a BMI of ≥40) had more 
than double the risk of mechanical ventilation and a 26% 
higher mortality compared with normal-weight COVID-19 
patients in the AHA COVID-19 Cardiovascular Disease 
(CVD) Registry. The mortality association was strongest 
in younger adults: patients aged ≤50 years with severe 
obesity had a 36% higher risk of death compared with 
their normal-weight peers [1,2].

The BMI analysis from the AHA COVID-19 CVD Registry 
was presented by Dr Nicholas Hendren (University of Texas 
Southwestern, USA). The study's hypothesis was that obesity 
is associated with worse outcomes in COVID-19, especially 
in younger patients. The primary outcome was a composite 
of in-hospital death or mechanical ventilation, as well as the 
individual components of in-hospital death and mechanical 
ventilation. Secondary endpoints included major adverse 
cardiovascular events (MACE), venous thromboembolism, 
and renal replacement therapy.

Fewer	CV	complications	than	expected	in	AHA	
COVID-19	Registry
The first results from the AHA COVID-19 Cardiovascular 
Disease (CVD) Registry revealed that in-hospital cardio-
vascular (CV) complications were less frequent than initially 
anticipated on the basis of single-centre experiences. The 
composite rate of CV death, myocardial infarction (MI), 
stroke, heart failure (HF), and shock was 8.8% [1].

Prof. James de Lemos (University of Texas Southwestern 
Medical Center, USA) explained the main objectives of the 
registry: 1) to accelerate the pace of COVID-19 research and 
improve quality, in view of the unprecedented time horizon 
and the need for ‘out-of the-box’ thinking for solutions; 2) to 
collect granular data, with over 200 unique data elements 
and extensive serial laboratory data; and 3) to complete 
case capture from the beginning of the pandemic in order 
to minimise selection bias and enhance generalisability. 
Considering the immediate need for data, the research 
process was disrupted and democratised, establishing a 
secure cloud-based environment called the AHA Precision 
Medicine Platform (PMP). A novel strategy for 'burst science' 
that has been implemented allows multiple groups of 
investigators to work simultaneously on the PMP using de-
identified data, in the hope that the 'door-to-dissemination' 
time be markedly accelerated. As of 9 November 2020, 
records of over 22,500 patients from 109 hospitals were 
available.

Prof. de Lemos showed that the majority of the 14,889 
patients hospitalised for COVID-19 (data cut-off: 22 July 
2020) had CV risk factors, including hypertension (58%), 
obesity (43%), diabetes (36%), and hyperlipidaemia (34%). 
Prevalent disease was also common, particularly prior 
chronic kidney disease or end-stage renal disease (13%), 
HF (11%), and prior stroke (10%). In-hospital cardiac 
complications were less frequent than initially anticipated. 
The composite CVD endpoint of CV death, MI, stroke, HF, and 
shock was reached by 8.8% of hospitalised patients. Looking 
at individual complications, AF was reported in 8.0%, deep 
vein thrombosis/pulmonary embolism in 3.8% (substantially 
less than reported in single-centre experiences), MI in 2.5%, 
stroke, new HF, and cardiogenic or mixed shock in <2%, and 
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The current analysis utilised electronic health records from 
54 health systems that use a COVID-19 database. Prof. 
Ann Marie Navar (University of Texas Southwestern, USA) 
sought to understand who is most at risk, which is especially 
important for deploying immunisation strategies. Overall, 
28,299 hospitalised patients with COVID-19 were identified. 
The analysis focused on 19,584 hospitalised patients who 
were discharged home or died in the hospital as of 1 July 
2020. The median age was 52 years, 52.3% were male, 
29.4% were Hispanic, and 21.5% were Black. Comorbidities 
were common: 50.4% had hypertension, 31.1% had diabetes, 
18.0% had coronary artery disease, 14.3% had prior heart 
failure, and 5.6% had end-stage renal disease (see Table). 

Table: Characteristics and in-hospital mortality of patients hospitalised 
with COVID-19 [1]

N Prevalence Deaths
In-Hospital
Mortality P-diff

Overall 19,584 4,050 20,70%
Age
18-39 3,272 16.7% 75 2.3%
40-49 2,597 13.3% 89 3.4%
50-59 3,897 19.9% 132 3.4%
60-69 3,974 20.3% 421 10.6% <0.0001
70-79 3,058 15.6% 820 26.6%
80-89 2,775 14.2% 1,084 39.1%
90+ 11 0.1% 1,498 13618.2%
Sex
Female 9,294 52.4% 1.689 18.2%

<0.0001
Male 10,243 52.4% 2,352 23.0%
Race
American Indian/Alaskan 
Native

474 2.4% 114 24.1%

<0.0001

Asian/Pacific Islander 679 3.5% 134 19.7%
Black/African American 4,215 21.5% 955 22.7%
White 9,994 51.0% 2,078 20.8%
Other 3,201 16.3% 497 15.5%
Unknown 1,017 5.2% 271 26.6%
Comorbidities
Diabetes 4,328 31.1% 1,239 28.6%

<0.0001
No Diabetes 9,584 1,685 17.6%
Hypertention 7,012 50.4% 1,997 28.5%

<0.0001
No Hypertention 6,900 927 17.6%
Heart Failure 1,993 14.3% 766 38.4%

<0.0001
No Heart Failure 11,403 2,158 18.4%
Coronary Artery Disease 2,509 18.0% 890 35.5%

<0.0001No Coronary Artery 
Disease 

11,403 2,034 17.8%

Complications
Myocardial Infarction 959 5.0% 532 55.5%
Pulmonary Embolism 393 2.0% 104 26.5%
Stroke 284 1.5% 159 56.0%

The overall in-hospital mortality was 20.7%, rising non-
linearly with age, with a sharp increase above age ~60 years 
(P<0.0001). Female sex, white race, and Hispanic ethnicity 
were associated with a lower risk of death (P<0.0001 for all). 

BMI data was available for 7,606 patients. Mean BMI in this 
cohort was higher than that in the US National Health and 
Nutrition Examination Survey (NHANES), especially among 
patients aged ≤50 years. In this sample, 194 patients were 
underweight (BMI <18.5 kg/m2), 1,793 had a normal weight 
(BMI 18.5–24.9 kg/m2), 2,308 had overweight (BMI 25–29.5 
kg/m2), 1,623 had class I obesity (BMI 30–34.9 kg/m2), 846 
had class II obesity (BMI 35–39.5 kg/m2), and 842 had class 
III obesity (BMI ≥40 kg/m2). Obesity was associated with an 
elevated risk for the primary endpoint compared with normal 
weight. The risk increased with worse degrees of obesity:
1. class I obesity: OR 1.28 (95% CI 1.09–1.51);
2. class II obesity: OR 1.57 (95% CI 1.29–1.91);
3. class III obesity: OR 1.80 (95% CI 1.47–2.20).
Dr Hendren noted that the differences were mainly driven by 
the risk of mechanical ventilation, which was significantly 
higher in overweight and obese patients than in patients with 
normal weight.

No association was seen between obesity class and risk of 
MACE (i.e. all-cause death, in-hospital stroke, heart failure, or 
myocardial infarction). Only class II obesity was associated 
with a higher risk of venous thromboembolism. Obesity 
classes I, II, and III were associated with a stepwise increase 
in the risk of in-hospital initiation of renal replacement 
therapy. Class III obesity was associated with elevated risk 
of in-hospital mortality only in patients aged ≤50 years (HR 
1.36; 95% CI 1.01–1.84). The risks of poor outcomes related 
to obesity were most pronounced in patients aged ≤50 years 
(P for interaction <0.05 for all primary endpoints).

“We believe that clear public health messaging is needed 
for younger obese individuals who may underestimate their 
risk if they get COVID-19,” Dr Hendren concluded. “Severely 
obese individuals should be considered at high risk for 
severe COVID-19 disease and may warrant prioritisation for 
a COVID-19 vaccine.”

1. Hendren N, et al. Association of Body Mass Index with Death, Mechanical 
Ventilation, and Cardiovascular Outcomes in COVID-19: Findings from the AHA 
COVID-19 Cardiovascular Disease Registry. LBS.08, AHA Scientific Sessions 2020, 
13–17 Nov.

2. Hendren N, et al. Circulation. 2021;143:135–144.

Effects	of	CVD	in	hospitalised	COVID-19	patients
A study of >28,000 American COVID-19 patients revealed 
that cardiovascular disease (CVD) or CVD risk factors 
dramatically increase the risk of in-hospital mortality. 
The risk of death was particularly high for older men [1].

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.051936
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On the other hand, in patients needing mechanical ventilation 
(32.6%), mortality was much higher: 74.6%. Mortality rates 
were also higher for patients with CVD (28.8%) or CVD risk 
factors: hypertension (mortality 20.4%), diabetes (21.5%), 
and heart failure (34.2%) (P<0.0001 for all). Cardiovascular 
complications were uncommon: myocardial infarction 5%, 
pulmonary embolism 2%, and stroke 1.5%. However, they 
were strongly associated with increased mortality risk: 55.5%, 
26.5%, and 56%, respectively. Prof. Navar also observed a 
significant linear increase in risk of death with a decrease in 
BMI. “Once hospitalised, being underweight may be as much 
or worse of a risk factor than being overweight.”

In a multivariable analysis looking at comorbidities, BMI, and 
race/ethnicity, these were the main predictors of mortality:
1. male sex: OR 1.46 (95% CI 1.31–1.62);
2. Hispanic ethnicity: OR 0.71 (95% CI 0.59–0.86)
3. diabetes: OR 1.27 (95% CI 1.13–1.42);
4. heart failure: OR 1.29 (95% CI 1.13–1.47);
5. chronic kidney disease: OR 1.50 (95% CI 1.32–1.69).

Prof. Navar said there is a “remarkably high risk” of death in 
the ~16 million Americans >80 years old with diabetes and/or 
hypertension when infected with COVID-19. “It seems almost 
impossible, then, to be advocating a strategy of focused 
protection or herd immunity as some in the US administration 
are calling for.”

1. Navar A, et al. Impact of Cardiovascular Disease on Outcomes Among Hospitalized 
COVID-19 Patients: Results From >14,000 Patients Across the United States. 
LBS.08, AHA Scientific Sessions 2020, 13–17 Nov.

Meta-analyses:	ACEI/ARB	and	COVID-19
Two new meta-analyses confirm that the use of 
angiotensin-converting-enzyme inhibitors (ACEI) and/or 
angiotensin-receptor blockers (ARB) is not associated 
with a higher susceptibility of COVID-19, nor with an 
increased mortality risk in COVID-19 patients [1].

COVID‐19 can infect host cells through interaction with 
membrane‐bound ACE2 on respiratory epithelium. 
Theoretically, the use of ACEI and ARB may modify 
susceptibility to COVID-19-infection since these drugs both 
increase the expression of ACE. The results of 2 new meta-
analyses among ACEI and/or ARB users were presented, 
investigating the rate of testing positive for COVID-19 and 
the in-hospital mortality rate for patients with COVID-19, 
respectively.

The first analysis included 3 studies and demonstrated that 
the rates of positive testing were similar for ACEI users and 
non-users: OR 0.96 (95% CI 0.88–1.04; P=0.69), as well as for 
ARB users and non-users: OR 0.99 (95% CI 0.91–1.08; P=0.35).

The second analysis included 14 studies. The results 
demonstrated that in-hospital mortality for patients with 
COVID-19 was similar between ACEI and/or ARB users and 
non-users: HR 0.88 (95% CI 0.64–1.20; P=0.42). A subanalysis 
of studies confined to patients with hypertension showed 
that ACEI and/or ARB use was associated with a significantly 
lower in-hospital mortality: HR 0.65 (95% CI 0.48–0.87).

1. Yokoyama Y, et al. Meta-analyses for the Effect of Renin-angiotensin-aldosterone 
System Inhibitors on Mortality and Testing Positive of Covid-19. Abstract 399, AHA 
Scientific Sessions 2020, 13–17 Nov.

High-dose	influenza	vaccine	in	patients	with	CVD
A high-dose, trivalent influenza vaccine was not more 
effective than the standard-dose quadrivalent vaccine at 
reducing the risk of death or hospitalisation for heart-
related or lung-related causes in patients with a history 
of recent hospitalisation for acute myocardial infarction 
(MI) or heart failure (HF). This was the main conclusion 
from the INVESTED study [1,2].

In patients with underlying cardiovascular disease, influenza 
is temporally associated with cardiopulmonary morbidity and 
mortality, including MI, hospitalisations for HF, and death. 
Influenza vaccination reduces adverse clinical outcomes 
and is recommended annually. However, individuals with 
cardiovascular disease often mount a less effective vaccine-
induced protective response [2]. The same holds true for older 
patients (aged ≥65 years) for whom a high-dose vaccine is 
approved in the USA. 

The INVESTED study (NCT02787044) was designed to test 
if a high-dose vaccine reduces the risk of cardiopulmonary 
events compared with a standard dose. INVESTED was a 
pragmatic, randomised, double-blind, phase 4 trial of high-
dose trivalent versus standard-dose quadrivalent influenza 
vaccination in patients who had been hospitalised for acute 
MI or HF in the past 2 years. Participants also had at least 
one additional risk factor such as smoking, diabetes, stroke, 
or peripheral artery disease.

Prof. Orly Vardeny (University of Minnesota Medical School, 
USA) presented the results. A total of 5,260 participants were 

https://clinicaltrials.gov/ct2/show/NCT02787044
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enrolled during the 2016/2017 (n=494), 2017/2018 (n=2,506), 
and 2018/2019 (n=2,264) influenza seasons. Mean age 
was 65.5 (±12.6) years, 72% were male, and 63% had HF. 
Patients were randomised 1:1 to high-dose or standard-dose 
influenza vaccine, with a total of 7,154 vaccination-years. “We 
found that the higher dose influenza vaccine was not more 
effective than the standard dose in lowering the risk of death 
or hospitalisations due to heart or lung-related disease,” Prof. 
Vardeny said. The rate of mortality or hospitalisations for 
cardiac or pulmonary causes was 44.5 per 100 patient-years 
in the high-dose vaccine group versus 41.9 per 100 patient-
years in the standard-dose group. Overall, there were few 
serious side effects in either vaccine group. In the high-dose 
vaccine group, injection-related side effects such as pain, 
swelling, and muscle aches were more prevalent. Whether 
the higher dosed vaccine was superior in reducing overall 
influenza infections in study participants was not recorded. 
Hospitalisation rates for influenza were similar between the 
groups. These outcomes were adjudicated by an independent 
clinical events committee.

Both formulations may reduce the risk for heart and lung 
hospitalisations similarly, Prof. Vardeny commented. Another 
possible explanation for the results, she suggested, is that 
the incremental benefit of one vaccine over the other could 
not have overcome the already high underlying risk in this 
population. She also noted that the extra influenza strain 
present in the standard-dose vaccine might have offset the 
benefit of the higher dose. “Most importantly, these data do 
not impinge on the very strong recommendation that all heart 
disease patients should be vaccinated for influenza,” Prof. 
Vardeny concluded. She added this is even more important 
this year, when influenza will be co-circulating with the SARS-
CoV-2 virus.

1. Vardeny O, et al. High Dose versus Standard Dose Influenza Vaccine in Patients 
With High Risk Cardiovascular Disease: Results From the Invested Trial. LBS.08, 
AHA Scientific Sessions 2020, 13–17 Nov.

2. Vardeny O, et al. JAMA. 2021;325(1):39–49.

Unfavourable	outcomes	for	COVID-19	patients	
with	AF	and	atrial	flutter
Atrial fibrillation and atrial flutter (AF/FL) are common 
in hospitalised COVID-19 patients. AF/FL patients had 
significantly worse outcomes, including lower odds of 
ICU survival and higher odds of heart failure (HF), acute 
kidney injury, dialysis, and death/discharge to hospice [1].

These were the main results from a retrospective study of 
patients from the Yale Cardiovascular COVID Registry, a cohort 
of adult patients ≥18 years hospitalised with COVID-19 in the 
Yale New Haven Health System. Medical record review was 
performed in 396 consecutive patients who were admitted 
between March and June 2020. Participants' mean age was 68.2 
years, 52.3% were men, and 15.7% had a prior history of AF/FL. 

A high proportion of patients (19.9%) had in-hospital AF/FL; 
some of these (7.8%) did not have a prior history of AF/FL. 
Patients with in-hospital AF/FL had a significantly higher risk 
of cardiovascular complications compared with those who did 
not, including cardiac injury (78.5% vs 42.7%; P<0.001), type 2 
myocardial infarction (53.3 vs 30.3%; P=0.002), and heart failure 
(32.9% vs 9.2%; P<0.001). In-hospital AF/FL was associated 
with significantly worse COVID-19-related outcomes, including 
mortality (see Figure).

1. Ghazizadeh Z, et al. Prevalence and Outcomes Among Hospitalized Patients With 
Covid-19 and Atrial Fibrillation or Flutter. P2355, AHA Scientific Sessions 2020, 
13–17 Nov.

Figure: Association between AF/FL and adverse outcomes among 
hospitalised COVID-19 patients [1]

ICU survival
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https://jamanetwork.com/journals/jama/article-abstract/2773989
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Atrial Fibrillation

Vitamin	D	or	omega-3	fatty	acids	do	not	
prevent	AF
Vitamin D or omega-3 fatty acid supplementation are 
commonly used, but findings from the VITAL-Rhythm 
trial do not support their use for the primary prevention 
of atrial fibrillation (AF) [1]. The results from this first-
of-its-kind AF primary prevention randomised controlled 
trial were highly anticipated. 

Marine omega 3 and vitamin D have been implicated in 
upstream biologic processes involved in electrical and 
structural remodelling of the atria. In observational studies, 
patients with low levels of these nutrients tend to have an 
elevated risk of AF. Dietary supplements have appeal in 
primary prevention given the relative ease of administration to 
broad populations. The VITAL Rhythm Study (NCT02178410) 
is an ancillary trial of the VITAL trial. The VITAL trial tested 
daily supplementation with 2000 IU of vitamin D3 and/
or 840 mg of omega-3 fatty acids (Omacor 1g/d; 465 mg 
eicosapentaenoic acid [EPA] + 375 mg of docosahexaenoic 
acid [DHA]) for the prevention of cardiovascular disease. 
From this trial, 25,119 participants without a history of AF 
were enrolled in the VITAL Rhythm Study. Mean age was 67 
years, 51% were women, 21% Black. The primary endpoint 
was incident AF. At the time of presentation, the VITAL 
Rhythm Study had 92% power to detect a 20% reduction or 
increase in the observed HR for incident AF.

Over 5.3 years of treatment, 3.6% (n=900) of the study 
population had a confirmed AF event. In 58.4% (n=526) it 
was paroxysmal, in 38.4% (n=346) persistent. Symptoms 
were present at diagnosis in 61.9% of cases (n=557). An 
intention-to-treat analysis revealed no benefit from EPA/
DHA on the risk of new-onset AF. In fact, as first author Prof. 
Christine Albert (Cedars-Sinai Medical Center, USA) pointed 
out, the risk was slightly higher than placebo: HR 1.09 (95% 
CI 0.96–1.24; P=0.19). The result was very similar for vitamin 
D3: HR 1.09 (95% CI 0.96–1.25; P=0.19). Prof. Albert said that 
these findings do not support the use of EPA/DHA or vitamin 
D3 for the primary prevention of incident AF, but neither 
do they show an increased risk for patients who use these 
supplements for other indications. A sensitivity analysis of 

on-treatment incidence alone showed a trend for more AF 
events in the EPA/DHA group: HR 1.13 (95% CI 0.98–1.30; 
P=0.09). These findings add to the negative primary results 
of the VITAL trial [2]. Prof. Albert added that future primary 
prevention AF trials are needed to test other prophylactic 
strategies. 

1. Albert CM, et al. The Vital Rhythm Trial: Omega-3 Fatty Acid and Vitamin D 
Supplementation in the Primary Prevention of Atrial Fibrillation. LBS.01, AHA 
Scientific Sessions 2020, 13–17 Nov.

2. Manson JE, et al. N Engl J Med. 2019;380(1):33–44.

Active	screening	for	AF	improves	clinical	
outcomes
The 3-year outcomes of the mHealth Screening to 
Prevent Strokes (mSToPS) trial demonstrated that active 
screening for atrial fibrillation (AF) by means of an ECG 
patch was associated with a significant improvement 
in clinical outcomes compared with standard-of-care 
controls, including a decrease in stroke and mortality 
risks [1].

AF is not only an independent risk factor for stroke but also for 
heart failure and cardiovascular mortality. Since AF is often 
not recognised until a serious clinical event occurs, earlier 
screening might result in better patient outcomes, Dr Steven 
Steinhubl (Scripps Research Translational Institute, USA) 
explained. The main objective of mSToPS (NCT02506244) 
was to determine if screening for AF by wearing a self-applied 
ECG patch can improve clinical outcomes at 3 years after 
the initiation of screening. The primary efficacy outcome was 
time to first event of the combined endpoint of death, stroke, 
systemic embolism, or myocardial infarction.

The analysis included 1,718 participants randomised 
to active monitoring (1,366 to immediate monitoring 
and 1,293 to delayed monitoring) and 3,371 matched 
observational controls. Mean age was 74 years and 41% 
were women. Median CHA2DS2-VASc score was 3. AF was 
newly diagnosed in 11.4% (n=196) of actively monitored 
participants versus 7.7% (n=261) in observational controls 
(P<0.01). In the actively monitored cohort, 32% of new 

https://clinicaltrials.gov/ct2/show/NCT02178410
https://www.nejm.org/doi/full/10.1056/nejmoa1809944
https://clinicaltrials.gov/ct2/show/NCT02506244
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diagnoses were made by the patch. The rate of initiation 
of anticoagulation in the experimental and control groups 
was similarly low: 45.2% versus 44.0% (P=0.84). The time 
to first event of the combined primary endpoint was lower 
in the monitored group: 4.5 versus 5.5 per 100 person-years 
(HR 0.79; P<0.01). In the subset of patients diagnosed with 
AF, this difference was more substantial: 8.4 versus 13.8 
(HR 0.53; P<0.01), driven mainly by an advantage among 
patients diagnosed via the patch. The rate of hospitalisation 
for bleeding was lower in the monitored group: 0.32 versus 
0.71 (adjusted IRR 0.47; 95% CI 0.26–0.85; P=0.01). 
“Independent replication of these findings is required,” 
Dr Steinhubl concluded, “in order to be confident that 
aggressive pursuit of diagnosing AF is warranted in people 
at high-risk but without symptoms.”

1. Steinhubl SR, et al. 3-year Clinical Outcomes in a Nationwide, Randomized, 
Pragmatic Clinical Trial of Atrial Fibrillation Screening - Mhealth Screening to 
Prevent Strokes (mstops). LBS.06, AHA Scientific Sessions 2020, 13–17 Nov.

AF	screening	in	older	adults	at	primary	care	visits
In the cluster randomised VITAL-AF trial, screening 
patients during primary care visits using a single-lead 
ECG was feasible but not associated with a significant 
increase in new atrial fibrillation (AF) diagnoses compared 
with usual care [1]. However, it may be useful in patients 
aged ≥85 years.

Dr Steven Lubitz (Massachusetts General Hospital, USA) said 
screening in primary care might be optimal because it can 
identify people who might benefit from treatment at a large 
scale and enable efficient treatment initiation. In VITAL-AF 
(NCT03515057), patients aged ≥65 years from 16 hospital- 
and community-based practices were randomised 1:1 to 
usual care or AF screening, using an AliveCor single-lead 
ECG, during routine visits. The primary endpoint was the rate 
of newly diagnosed AF over a period of 12 months. A total of 
30,722 patients were included. 

In the intervention arm, 91% of participants (n=15,397) were 
screened compared with only 2% of participants in the control 
group (n=15,325). However, the rate of newly diagnosed 
AF was not significantly different: 1.74% versus 1.60%, 
respectively (P=0.33). In patients aged ≥85 years, screening 
yielded more new diagnosed patients, with an absolute risk 
difference of 1.88% (number-needed-to-screen: 53).

“Screening all individuals aged 65 or older is not a highly 
effective way to detect undiagnosed AF, in a practice that 
resembles ours,” Dr Lubitz concluded. “However, screening 
older individuals who are at high risk of AF, especially those 
85 years and older, may be effective.”

1. Lubitz S, et al. Screening for Atrial Fibrillation in Older Adults at Primary Care Visits 
Using Single Lead Electrocardiograms: The VITAL-AF Trial. LBS.06, AHA Scientific 
Sessions 2020, 13–17 Nov.

CVD Risk Reduction
Clever	trial	design	gets	patients	back	on	
statins:	the	SAMSON	trial
For patients who had discontinued statin therapy due 
to side effects, 90% of the symptom burden elicited by 
a statin challenge was also elicited by placebo [1]. This 
convinced half of the study subjects to (successfully) 
restart statin therapy, according to results from the 
SAMSON trial.

Dr James Howard (Imperial College London, UK) presented 
the trial data, which were simultaneously published in 
the New England Journal of Medicine [1,2]. The highly 
anticipated SAMSON trial had a very original design. “This 

trial was designed to clarify the mystery as to why so many 
of our patients suffer side effects while taking statins, and 
yet randomised controlled trials including placebo show 
a similar risk of side effects, whether patients take statin 
or placebo tablets,” Dr Howard explained. The N-of-1 trial 
included 60 patients, all of whom had previously stopped 
statin treatment due to side effects. They were randomised 
to alternating 1-month periods of either 20 mg atorvastatin, 
placebo, or an empty pill bottle in a blinded fashion for 1 
year. Each patient received 4 bottles containing atorvastatin, 
4 bottles containing placebo, and 4 empty bottles. Patients 
scored their symptom intensity daily on a 100-point scale 
using a smartphone app.

https://clinicaltrials.gov/ct2/show/NCT03515057
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Mean symptom intensity was significantly higher during the 
placebo months (15.4; 95% CI 12.1–18.7) and statin months 
(16.3; 95% CI 13.0–19.6) compared with the no-tablet 
months (8.0; 95% CI 4.7–11.3) (both P<0.0005). However, 
there was no significant difference between placebo and the 
statin (P=0.39). Pooling the results across patients, 90% of 
symptoms could be attributed to the nocebo effect. 

After the trial period, the data was provided to the participants. 
Showing the patients that most of the side effects they had 
attributed to a statin were equally evident while on placebo 
convinced 30 of the 60 subjects to successfully restart 
statin therapy (for ≥6 months), and another 4 subjects were 
considering restarting. “SAMSON leaves no doubt that patients 
really do experience side effects from statin tablets”, Dr 
Howard commented. “However, these effects are not caused 
by the statin molecules, but by the act of taking the tablet.”

1. Howard J, et al. A Three-Arm N-of-1 Trial With Statin, Placebo and Tablet Free 
Periods, to Verify Side Effects and Identify Their Cause: The SAMSON Trial. LBS.04, 
AHA Scientific Sessions 2020, 13-17 Nov.

2. Wood F, et al. New Engl J Medicine 2020;383:2182-2184.

Polypill	plus	aspirin	reduces	cardiovascular	events
In an intermediate risk population without cardiovascular 
disease (CVD), a polypill reduced CVD by 21% compared 
with placebo over 4.6 years, according to findings from 
the TIPS-3 study [1]. A combination of a polypill and 
aspirin yielded an even greater reduction of 31%.

The TIPS-3 study (NCT01646437) is a randomised controlled 
trial with a 2x2x2 factorial design, conducted in 9, mainly 
South Asian countries. Prof. Salim Yusuf (Population Health 
Research Institute, Canada) presented the results, which 
were simultaneously published in the New England Journal 
of Medicine [1,2]. TIPS-3 randomised 5,713 people who did 
not have CVD but were classified as being at intermediate or 
high risk as measured by the INTERHEART Risk Score. Mean 
age of the participants was 64 years, and 53% were female. 
The polypill contained atenolol (100 mg), ramipril (10 mg), 
hydrochlorothiazide (25 mg), and simvastatin (40 mg). In a 
2-by-2-by-2 factorial design, one arm of the TIPS-3 trial tested 
the polypill versus placebo, another arm tested the polypill 
in combination with aspirin (75 mg daily) versus double 
placebo, and a third arm tested aspirin versus placebo. Each 
intervention included a control group that received a matching 
placebo. The primary outcome was a composite of death 
from cardiovascular causes and heart failure, resuscitation 
from cardiac arrest, or arterial revascularisation. 

After a mean follow-up of 4.6 years, the primary outcome was 
reached by 4.4% in the polypill group (n=2,861) compared 
with 5.5% in its placebo group (n=2,852): a difference of 21% 
(HR 0.79; 95% CI 0.63–1.00; P=0.05). Adding aspirin to the 
polypill resulted in an even greater treatment benefit versus 
placebo: events occurred in 4.1% of the polypill + aspirin 
group (n=1,429) versus 5.8% in the matching double-placebo 
group (n=1,421): a difference of 31% (HR 0.69; 95% CI 0.50–
0.97; P=0.03) (see Figure). A sensitivity analysis showed 
that this benefit was larger in those who were adherent to 
treatment (HR 0.61; 95% CI 0.41–0.91). The primary outcome 
occurred in 4.1% in the aspirin group (n=2,860) versus 4.7% 
in its placebo group (n=2,853): a difference of 14% (HR 0.86; 
95% CI 0.67–1.10). All treatments had good safety profiles, 
although hypotension and dizziness were more common in 
the group taking the polypill and aspirin.

Figure: Polypill + aspirin versus double placebo — primary outcome. 
Modified from [2]
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Reflecting on the clinical implications of the results, Prof. 
Yusuf highlighted the following:
1. A CVD risk reduction of 30-40% with polypill + aspirin is 

less than was originally hypothesised (likely due to multiple 
challenges the trial faced, including a high incidence of 
discontinuation due to reasons unrelated to side effects 
and site-restrictions due to the COVID-19 pandemic), but 
is nevertheless important.

2. If half of eligible people used a polypill with aspirin, 3 to 5 
million CVD events could be avoided worldwide each year.

3. It is likely a cost-effective strategy to meet the global 
targets of reducing CVD by 30% by 2030.

4. Future polypills that could reduce low-density lipoprotein 
cholesterol and blood pressure to a greater extent might 
lead to larger benefits.

1. Yusuf S, et al. Aspirin Alone and in Combination With a Polypill in Cardiovascular 
Disease Primary Prevention: Results From the International Polycap Study (TIPS)-
3. LBS.02, AHA Scientific Sessions 2020, 13–17 Nov.

2. Yusuf S et al. New Engl J Med, Nov 13, 2020.DOI: 10.1056/NEJMoa2028220.

https://www.nejm.org/doi/full/10.1056/NEJMc2031173
https://clinicaltrials.gov/ct2/show/NCT01646437
https://www.nejm.org/doi/full/10.1056/NEJMoa2028220
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Lowering	LDL	cholesterol	in	older	patients	is	
beneficial
In patients aged ≥75 years, lipid lowering therapy was as 
effective in reducing cardiovascular events as it was in 
patients <75 years. A 26% reduction was seen in major 
events per 1 mmol/L reduction of low-density lipoprotein 
(LDL) cholesterol. These results from a systematic 
review and meta-analysis should strengthen guideline 
recommendations for the use of lipid-lowering therapies 
in older patients [1].

Dr Baris Gencer (Brigham and Women’s Hospital, USA) 
presented a systematic review and meta-analysis, which 
included 24 trials from the Cholesterol Treatment Trialists’ 
Collaboration meta-analysis, as well as 5 randomised 
controlled cardiovascular outcome trials, all recently 
published (2015–2020). The results were simultaneously 
published in The Lancet [2]. 

In total, the analysis included 244,090 patients, 21,492 (8.8%) 
of whom were aged ≥75 years. Of those, 11,750 (54.7%) were 
from statin trials, 6,209 (28.9%) from ezetimibe trials, and 
3,533 (16.4%) from PCSK9 inhibitor trials. Median follow-up 
was between 2.2 years and 6.0 years.

The results showed that lowering LDL cholesterol significantly 
reduced major vascular events (n=3,519) by 26% per 1-mmol/L 
LDL cholesterol reduction: RR 0.74; 95% CI 0.61–0.89 
(P=0.002). This effect was not significantly less compared 
with patients younger than 75 years: RR 0.85; 95% CI 0.78–
0.92 (Pinteraction=0.24). Among older patients, relative risks were 
not statistically different for statin (RR 0.81; 95% CI 0.70–0.94) 
and non-statin therapy (0.67; 95% CI 0.47–0.95; Pinteraction=0.60). 
The benefit of LDL cholesterol lowering in older patients was 
observed for each component of the composite, including:
1. cardiovascular death (RR 0.85; 95% CI 0.74–0.98);
2. myocardial infacrtion (RR 0.80; 95% CI 0.71–0.90);
3. stroke (RR 0.73; 95% CI 0.61–0.87); and
4. coronary revascularisation (RR 0.80; 95% CI 0.66–0.96).

1. Gencer B, et al. Efficacy of Lowering Low-density Lipoprotein Cholesterol in Elderly 
Subjects: A Systematic Review and Meta-analysis of Randomized Controlled Trials. 
P389, AHA Scientific Sessions 2020, 13–17 Nov.

2. Gencer B, et al. Lancet. 2020;396(10263):1637–1643.

Safety	and	efficacy	of	inclisiran	for	
hypercholesterolemia
Three placebo-controlled phase 3 trials have evaluated 
the efficacy and safety of inclisiran. Inclisiran lowered 
low-density lipoprotein (LDL) cholesterol similarly across 

all ages with an acceptable safety profile [1]. The efficacy 
and safety profile of inclisiran was generally similar in 
both sexes [2].

Prof. R. Scott Wright (Mayo Clinic, USA) presented the results 
of 2 pooled analyses evaluating the efficacy and safety of 
inclisiran according to age and sex, respectively. Both analyses 
included data from three phase 3 placebo-controlled trials:
1. ORION-9 in patients with heterozygous familial hyper-

cholesterolaemia (HeFH);
2. ORION-10 in patients with atherosclerotic cardiovascular 

disease (ASCVD); and
3. ORION-11 in patients with ASCVD or ASCVD risk equivalents.

In the first analysis, a total of 3,660 patients were categorised 
according to age: <65 years (not old; n=1,737), 65 to <75 years 
(old; n=1,431), or ≥75 years (very old; n=492) [1]. After 18 months 
(540 days) of follow-up, the placebo-corrected change in LDL 
cholesterol with inclisiran was around 50% in not old, old, and very 
old patient groups: −51.3%, −49.9%, and −51.0%, respectively 
(P<0.0001 from baseline for all). The co-primary endpoint of 
time-adjusted change in LDL cholesterol from baseline to day 
90 up to day 540 yielded very similar results: −49.6%, −51.5%, 
and −50.8% (P<0.0001 for all). Rates of adverse events (AE) and 
serious AE increased with age and were similar to placebo in 
all groups, with the exception of injection-site reactions, which 
were higher with inclisiran across all ages.

The second analysis found a similar efficacy of inclisiran for 
both primary endpoints in men (67.5%; n=2,470) and women 
(32.5%; n=1,190). Women had higher LDL cholesterol at 
baseline: 122.9 versus 105.8 mg/dL. Placebo-corrected mean 
absolute reduction in LDL cholesterol at day 510 was also 
higher in women (62.6 vs 54.0 mg/dL), as was time-adjusted 
reduction from days 90 to 540 (59.0 vs 51.5 mg/dL) (both 
P<0.05). Safety of inclisiran was generally similar in both 
sexes, again except for injection-site AEs, which were more 
frequent compared with placebo, more frequent in women 
(women 9.4% vs 0.2%, men 2.8% vs 0.9%), and generally mild.

1. Wright RS, et al. Efficacy and Safety of Inclisiran According to Age: A Pooled 
Analysis of Phase III Studies (ORION 9, 10 and 11). P2250, AHA Scientific Sessions 
2020, 13–17 Nov.

2. Wright RS, et al. Efficacy and Safety of Inclisiran According to Sex: A Pooled 
Analysis of the ORION 9, 10 and 11 Trials. P2253, AHA Scientific Sessions 2020, 
13–17 Nov.

No	CV	benefit	from	omega	3	in	high-risk	patients
Results from the STRENGTH trial did not indicate any 
primary prevention benefit of high-dose omega 3 in 
patients with high cardiovascular risk. There was no 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32332-1/fulltext
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significant difference versus placebo for the composite 
outcome of major adverse cardiovascular events in this 
large randomised controlled trial [1].

Findings from the STRENGTH trial (NCT02104817) were 
presented by Prof. Michael Lincoff (Cleveland Clinic, USA), 
and were simultaneously published in JAMA [1,2]. The goal 
of the placebo-controlled STRENGTH trial was to evaluate 
the combined omega-3 fatty acids eicosapentaenoic acid 
(EPA) and docosahexaenoic acid (DHA) in patients with 
dyslipidaemia and high cardiovascular risk. The primary 
endpoint was a composite of cardiovascular death, 
non-fatal heart attack, non-fatal stroke, coronary artery 
revascularisation, and hospitalisation for unstable angina.

A total of 13,078 patients were randomised to receive daily 
supplementation with 4 g omega-3 fatty acids (n=6,539) or 
corn oil as placebo (n=6,539) in addition to usual background 
therapies, including statins. The mean age of the participants 
was 63 years, 35% were female, and 70% had diabetes. 
Median follow-up was 42 months. 

Prof. Lincoff explained that the trial was terminated early for 
futility after an interim analysis. EPA/DHA did not reduce the 
incidence of major adverse cardiovascular events, despite a 
269% increase in plasma EPA levels. The primary outcome 
occurred in 12.0% of the experimental group versus 12.2% of 
the placebo group (HR 0.99; 95% CI 0.90–1.09; P=0.84) (see 
Table for components). 

Table: Results for the primary endpoint, its components, and all-cause 
death in the STRENGTH trial [1]

Primary Endpoints 
Components and ALL-
Cause Death

Omega-3 CA 
(n=6539) 

% of patients 

Corn oil
(n=6539) 

% of patients
HR (95% CI) P-value

Primary composite MACE 12.0 12.2 0.99 (0.90, 1.09) 0.84

CV Death 3.5 3.2 1.09 (0.90, 1.31) 0.37

Non-fatal MI 3.3 3.5 0.97 (0.81, 1.17) 0.77

Non-fatal stroke 2.2 1.9 1.14 (0.90, 1.45) 0.28

Coronary revascularisation 6.3 6.7 0.94 (0.83, 1.08) 0.41

Unstable angina 
hospitalisation

1.3 1.6 0.84 (0.63, 1.12) 0.23

All-cause death 5.7 5.1 1.13 (0.97, 1.31) 0.11

Gastrointestinal adverse events were seen in 24.7% in 
the EPA/DHA group versus 14.7% in the placebo group 
(P<0.001). Atrial fibrillation (AF) was observed in 2.2% and 
1.3%, respectively. Prof. Lincoff said, “The STRENGTH trial 
showed a 67% increase in AF in the omega-3 treatment group, 
indicating that there is some uncertainty whether there is net 

benefit or harm with administration of any omega-3 fatty 
acid formulation. Given that 2 large clinical trials have now 
demonstrated a greater incident rate of AF with high-dose 
omega-3 fatty acid administration, this observation requires 
further study.”

1. Lincoff AM, et al. STRENGTH Trial: Cardiovascular Outcomes With Omega-3 
Carboxylic Acids (Epanova) in Patients With High Vascular Risk and Atherogenic 
Dyslipidemia. LBS.08, AHA Scientific Sessions 2020, 13–17 Nov.

2. Nicholls SJ, et al. JAMA. 2020;324(22)2268-80.

Remote	risk	management	programme	effective	
and	efficient
A remote, algorithm-based programme to manage 
uncontrolled low-density lipoprotein (LDL) cholesterol 
and/or blood pressure is an effective and efficient way 
to optimise guideline-directed therapy across large 
populations, without the need for in-person visits [1].

The study results were presented by Prof. Benjamin Scirica 
(Brigham and Women's Hospital, USA) and simultaneously 
published in Circulation [1,2]. Prof. Scirica explained that 
undertreatment of hypercholesterolaemia and hypertension 
remains a problem. Thus, a remotely delivered, algorithmically-
driven disease management programme was designed and 
implemented. In this programme, navigators and pharmacists, 
supported by specialists, initiated and titrated medications. 
Between January 2018 and May 2020, a total of 5,000 patients 
were enrolled in the cholesterol and hypertension programmes. 
During the COVID-19 pandemic, enrolment increased by nearly 
a quarter.

Among the 3,939 patients included in the cholesterol 
programme, 1,385 (35%) had established atherosclerotic 
cardiovascular disease (ASCVD); 995 (25%) had diabetes but 
no ASCVD; 1,247 (32%) had LDL cholesterol >190 mg/dL. In 
the group as a whole, an LDL cholesterol reduction of 24 mg/
dl (18%) was achieved; in those who completed titration, it 
was 52 mg/dl (42%) (each P<0.001). The use of lipid-lowering 
therapy increased significantly.

The 1,437 patients in the hypertension programme achieved 
an average systolic and diastolic blood pressure reduction 
of 14 mmHg and 6 mmHg, respectively (each P<0.001). 
The percentage of patients on 1, 2, 3, or 4 antihypertensive 
medications changed from 42%, 25%, 7%, and 2% at baseline 
to 31%, 35%, 19%, and 5%, respectively, during maintenance 
(P<0.001). There were no serious adverse programme-related 
outcomes.

https://clinicaltrials.gov/ct2/show/NCT02104817
https://jamanetwork.com/journals/jama/fullarticle/2773120
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Prof. Scirica concluded that their programme provides a 
model for expanding remote healthcare delivery that may 
help to increase access to care, reduce health inequities, and 
improve healthcare quality.

1. Scirica BM, et al. GLP1 RAs: The Clinical Trial Data. LBS.09, AHA Scientific Sessions 
2020, 13–17 Nov.

2. Scirica BM, et al. Circulation. 2020;142:00–00. Doi:10.1161/
CIRCULATIONAHA.120.051913.

Healthy	lifestyle	lowers	mortality	irrespective	
of	medication	burden
A healthy lifestyle, including a healthy diet, regular exercise, 
and not smoking, is inversely associated with all-cause 
mortality regardless of polypharmacy [1]. These outcomes 
support the value of healthy lifestyle counselling, even 
among adults with a high medication burden.

Dr Neil Kelly (Weill Cornell University, USA) and colleagues 
analysed data from 20,417 participants of the REGARDS 
study. The mean age was 64.8 years, and 56% were women. 
The researchers evaluated the level of exposure to 4 healthy 
behaviours, degree of polypharmacy, and all-cause death 
rates. Adherence to 4 healthy behaviours was scored: a 
Mediterranean diet, physical activity, smoking abstinence, and 
sedentary lifestyle avoidance (low TV time). A Mediterranean 
diet emphasises fruits, legumes and vegetables, whole 
grains, fish oil, and olive oil, as well as moderation for dairy 
products and wine. Each behaviour was scored from 0 (low 

adherence) to 2 (high adherence). A cumulative Health 
Behavior Score (HBS) was based on the sum of individual 
behaviour scores (range 0–8). At baseline, 44% of participants 
used <5 medications (i.e. no polypharmacy), 39% used 
5–9 medications (i.e. polypharmacy), and 17% used ≥10 
medications (i.e. hyperpolypharmacy). 

After a mean follow-up of 9.8 years, the primary endpoint of 
mortality increased with higher medication burden:
• no polypharmacy: 19.1%;
• polypharmacy: 29.7%;
• hyperpolypharmacy: 41.3%.
The highest score for each behaviour was inversely associated 
with all-cause mortality in all 3 medication groups. The highest 
HBS was associated with a substantial benefit in all groups 
compared with lowest HBS:
• no polypharmacy: HR 0.52 (95% CI 0.45–0.61);
• polypharmacy: HR 0.55 (95% CI 0.49–0.63);
• hyperpolypharmacy: HR 0.69 (95% CI 0.58–0.82).

“We have long known about the benefits of a healthy lifestyle,” 
Dr Kelly said. “The results from our study underscore the 
importance of each person’s ability to improve their health 
through lifestyle changes even if they are dealing with multiple 
health issues and taking multiple prescription medications.”

1. Kelly N, et al. Healthy Lifestyle is Inversely Associated With All-Cause Mortality 
Irrespective of Medication Burden. P929, AHA Scientific Sessions 2020, 13–17 Nov.

Heart Failure

Omecamtiv	mecarbil	improves	outcomes	in	
HFrEF-patients
In patients with heart failure with reduced ejection 
fraction (HFrEF), treatment with the selective cardiac 
myosin-activator omecamtiv mecarbil resulted in a lower 
risk of a composite of heart failure and cardiovascular 
events, according to results from the placebo-controlled 
GALACTIC-HF trial [1].

Prof. John Teerlink (University of California, San Francisco, USA) 
presented the results of the GALACTIC-HF (NCT02929329) 
trial, which were simultaneously published in the New England 

Journal of Medicine [2]. GALACTIC-HF is the first trial to test 
the hypothesis that selectively improving cardiac function 
with omecamtiv mecarbil improves outcomes in patients with 
HFrEF, meaning a decrease in the risk of cardiovascular death, 
prevention of clinical heart failure events, and improvement of 
symptoms. Participants were aged 18–85 years with New York 
Heart Association class II, III, or IV symptoms of chronic heart 
failure, left ventricular ejection fraction (LVEF) ≤35%, N-terminal 
pro-B-type natriuretic peptide (NT-proBNP) ≥400 pg/ml, and 
BNP ≥125 pg/ml. The primary outcome was cardiovascular 
death or a first heart failure event. Median age was 65 years, 79% 
of patients were male, and median follow-up was 21.8 months. 

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.051913
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.051913
https://clinicaltrials.gov/ct2/show/NCT02929329
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Comorbidities were highly prevalent: 61% had coronary artery 
disease, 70% hypertension, 55% hypercholesterolaemia, and 
40% type 2 diabetes.

Of the 8,256 participants with HFrEF, 4,120 were randomised 
to omecamtiv mecarbil and 4,112 to placebo, 24 were 
excluded because of Good Clinical Practice violations. Based 
on plasma levels of the drug, patients in the omecamtiv 
mecarbil group received 25 mg, 37.5 mg, or 50 mg twice daily. 
The primary outcome occurred in 37.0% of the omecamtiv 
mecarbil group and in 39.1% of the placebo group (HR 0.92; 
95% CI 0.86–0.99; P=0.03). There was possibly a greater 
treatment effect with omecamtiv mecarbil among patients 
with LVEF ≤28% (HR 0.84; 95% CI 0.77–0.92). Serious adverse 
events were similar between treatment groups. 

There was no benefit from omecamtiv mecarbil on any of 
the secondary outcomes. In the omecamtiv mecarbil and the 
placebo group, respectively:
• the rates of cardiovascular death were 19.6% versus 19.4% 

(HR 1.01; 95% CI 0.92–1.11;P=0.86);
• the rates of all-cause death were 25.9% versus 25.9%;
• the rates of first hospitalisation for heart failure were 27.7 

versus 28.7 (HR 0.95; 95% CI 0.87–1.03); and
• the change in Kansas City Cardiomyopathy Questionnaire 

(KCCQ) total symptom score at week 24 was 23.7% and 
21.2%.

1. Teerlink JR, et al. Omecamtiv Mecarbil in Chronic Heart Failure With Reduced 
Ejection Fraction: The Global Approach to Lowering Adverse Cardiac Outcomes 
Through Improving Contractility in Heart Failure (GALACTIC-HF) Trial. LBS.01, AHA 
Scientific Sessions 2020, 13–17 Nov.

2. Teerlink JR, et al. on behalf of the GALACTIC-HF Investigators. N Engl J Med 2021; 
384:105-116.

IV	iron	reduces	HF	hospitalisation
The results of the AFFIRM-AHF trial demonstrated that 
addressing iron deficiency in patients with heart failure 
(HF) can decrease the risk of subsequent hospitalisations 
following an acute HF event. Although the study narrowly 
missed its primary endpoint, it did demonstrate that 
intravenous (IV) iron resulted in a significant 26% drop in 
HF hospitalisations [1]. 

Prof. Piotr Ponikowski (Wroclaw Medical University, 
Poland) presented the results of the AFFIRM-AHF trial 
(NCT02937454), which were simultaneously published in 
The Lancet [2]. AFFIRM-AHF was a multicentre study in 1,132 
patients hospitalised for acute HF. The average age was 71 
years, 56% were male, and 41% had diabetes. Average LVEF 

was 33%. All participants had serum ferritin <100 ng/mL (or 
100–299 ng/mL and a transferrin saturation <20%) and a 
left ventricular ejection fraction (LVEF) <50%. Before being 
discharged, patients randomly received the first IV treatment 
of either ferric carboxymaltose (n=567) or placebo (n=565). 
A second treatment was provided at week 6 to patients with 
persistent iron deficiency. Prof. Ponikowski said that 80% of 
patients had resolution of their iron deficiency with one or 
two treatments; the other patients received additional doses 
at weeks 12 and 24. Dosing regimen of ferric carboxymaltose 
(500–2,000 mg) was based on weight and haemoglobin level 
(average dose 1,350 mg). Follow-up was 52 weeks. The 
combined primary endpoint was total hospitalisations and 
CV death. 

After 52 weeks, the combined primary endpoint occurred 
in 52.5% of the ferric carboxymaltose group compared with 
67.6% of the placebo group (P=0.059). The difference failed to 
reach significance, although the total number of events was 
numerically lower in the experimental group (RR 0.79; 95% CI 
0.62–1.01). The incidence of CV death was 13.8% in the ferric 
carboxymaltose group compared with 14.2% of the placebo 
group (P=0.89). The incidence of total HF hospitalisations 
was significantly lower in the treatment group: 48.9% versus 
53.5%, respectively (P=0.013). Moreover, a time-to-first-event 
analysis revealed a significant reduction in the secondary 
endpoint of risk of first HF hospitalisation or CV death: HR 
0.80 (95% CI 0.66–0.98). There were no apparent differences 
between adverse events in the different groups, and IV ferric 
carboxymaltose was well tolerated.

Prof. Ponikowski concluded by recommending ferric 
carboxymaltose for the prevention of recurrent HF 
hospitalisation in patients with iron deficiency, LVEF <50%, 
and who are stabilised after an episode of acute HF.

1. Ponikowski P, et al. AFFIRM-AHF: IV Iron Supplementation Linked to Fewer Repeat 
Hospitalisations for HF. LBS.01, AHA Scientific Sessions 2020, 13–17 Nov.

2. Ponikowski P, et al. Lancet. 2020;396(10266):1895–1904.

Dapagliflozin	reduces	renal	risk	independent	of	
CV	disease	status
A new analysis from the DAPA-CKD trial found that 
the SGLT2 inhibitor dapagliflozin reduced the risk of 
kidney failure, death from cardiovascular causes or 
hospitalisation for heart failure, and prolonged survival 
in people with chronic kidney disease (CKD), with or 
without type 2 diabetes mellitus (T2DM). The benefits 

https://www.nejm.org/doi/pdf/10.1056/NEJMoa2025797
https://www.nejm.org/doi/pdf/10.1056/NEJMoa2025797
https://clinicaltrials.gov/ct2/show/NCT02937454
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32339-4/fulltext
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of dapagliflozin were independent of the presence of 
cardiovascular disease (CVD) [1,2].

Prof. John McMurray (University of Glasgow, Scotland) 
presented a new analysis of the randomised, double-blind, 
placebo-controlled DAPA-CKD trial (NCT03036150), which 
enrolled 4,304 patients to assess the impact of dapagliflozin 
10 mg versus placebo alongside standard of care (i.e. ACE 
inhibitor or ARB) [1]. Participants had a urinary albumin to 
creatinine ratio of ≥200 mg/g and an estimated glomerular 
filtration rate (eGFR) between 25–75 mL/min/1.73 m2. The 
average age was 61.8 years, 66.9% were male, and 67.5% had 
T2DM. The primary endpoint was a composite of sustained 
decline in eGFR of ≥50%, end-stage renal disease, and renal 
or cardiovascular-related mortality.

The overall results of the trial were recently published in the 
New England Journal of Medicine [2]. Briefly, after a median 
follow-up of 2.4 years, 197 primary events occurred with 
dapagliflozin compared with 312 events with placebo (HR 
0.61; 95% CI 0.51–0.72; P<0.0001). The primary outcome 
was reduced by 36% (HR 0.64; 95% CI 0.52–0.79) in patients 
with T2DM and by 50% in patients without T2DM (HR 0.50; 
95% CI 0.35–0.72). In addition, dapagliflozin was associated 
with a significant reduction in all 3 secondary endpoints 
compared with placebo, namely:
• a 31% reduction in risk of all-cause mortality (HR 0.69; 95% 

CI 0.53–0.88; P=0.0035);

• a 29% reduction in hospitalisation for HF or CV death (HR 
0.71; 95% CI 0.55–0.92; P=0.0089); and

• a 44% reduction in worsening kidney function or death 
from kidney failure (HR 0.56; 95% CI 0.45–0.68; P<0.0001). 

The new analysis presented at the AHA Scientific Sessions 
and simultaneously published in Circulation [3] looked at 
primary and secondary outcomes based on baseline CV 
disease status. Patients from the DAPA-CKD cohort with 
cardiovascular disease at baseline (n=1,610; 37.4%) were 
older, more often male, had a higher blood pressure and body-
mass index, and were more likely to have T2DM. However, 
mean eGFR and median urinary albumin-to-creatinine ratio 
were similar between the 2 groups. 

Patients with known CVD had higher event rates, but kidney 
failure occurred at the same rate in both groups. Among 
patients with and without CVD at baseline, positive results 
for dapagliflozin were maintained versus placebo (see Table). 
Adverse events were low overall and did not differ between 
patients with or without CVD. These data conclusively 
demonstrate that dapagliflozin benefits CKD patients 
regardless of the presence or absence of cardiovascular 
disease.

1. McMurray J, et al. Dapagliflozin and Prevention of Adverse Outcomes in Chronic 
Kidney Disease. FS.02, AHA Scientific Sessions 2020, 13–17 Nov.

2. Heerspink HJL, et al. N Engl J Med. 2020 Oct 8;383(15):1436–1446.
3. McMurray J, et al. Circulation 2020; Nov 13. Doi:1161/CIRCULATIONAHA.120.051675.

Table: Primary and secondary outcomes by baseline CV disease [1]

Dapagliflozin Placebo Hazard Ratio (95% CI) P-value for interaction

No. of participants/total no.

Primary outcome: eGFR decline ≥50%, ESKD, or kidney/CV death

Overall 197/2152 312/2152 0.61 (0.51, 0.72)
0.90Without CV disease 106/1339 175/1355 0.61 (0.48, 0.78)

With CV disease 91/813 137/797 0.61 (0.47, 0.79)
Secondary outcome: eGFR decline ≥50%, ESKD, or kidney/CV death

Overall 142/2152 243/2152 0.56 (0.45, 0.68)
0.29Without CV disease 93/1339 154/1355 0.61 (0.47, 0.79)

With CV disease 49/813 89/797 0.49 (0.34, 0.69)
Secondary outcome: CV death or heart failure
Overall 100/2152 138/2152 0.71 (0.55, 0.92)

0.88Without CV disease 24/1339 36/1355 0.67 (0.40, 1.13)
With CV disease 76/813 102/797 0.70 (0.52, 0.94)
Secondary outcome: all-cause mortality

Overall 101/2152 146/2152 0.69 (0.53, 0.88)
0.71Without CV disease 33/1339 53/1355 0.63 (0.41, 0.98)

With CV disease 68/813 93/797 0.70 (0.51, 0.95)

CI, confidence interval; CV, cardiovascular disease; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease.

0.2 0.5 21

https://clinicaltrials.gov/ct2/show/NCT03036150
https://www.nejm.org/doi/10.1056/NEJMoa2024816?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.051675
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Again, the primary endpoint was met: the number of primary 
endpoint events per 100 patient-years in the sotagliflozin 
and placebo group was 5.6 and 7.5, respectively (HR 0.74; 
95% CI 0.63–0.88; P<0.001). The number of CV deaths per 
100 patient-years was 2.2 versus 2.4 events (HR 0.90; 95% 
CI 0.73–1.12; P=0.35). There was an average reduction in 
haemoglobin A1c of 0.56% and 0.25% in the sotagliflozin and 
placebo group in patients with eGFR <30 ml/minute/1.73 m² 
(P<0.001). In patients with eGFR ≥30 ml/minute/1.73 m², 
haemoglobin A1c was 0.60% lower in the sotagliflozin group 
and 0.17% lower in the placebo group (P<0.001).

Prof. Bhatt concluded that with careful patient selection and 
monitoring, an SGLT2 inhibitor should be strongly considered 
in the majority of T2DM patients, including those admitted 
with acute decompensated HF, with HF with either reduced or 
preserved ejection fraction, and with CKD across the full range 
of proteinuria.

1. Bhatt D, et al. Sotagliflozin in Diabetes Patients with Recent Worsening Heart 
Failure – SOLOIST-WHF. LBS.07, AHA Scientific Sessions 2020, 13-17 Nov.

2. Bhatt D, et al. Sotagliflozin in Patients with Diabetes and Chronic Kidney Disease – 
SCORED. LBS.07, AHA Scientific Sessions 2020, 13–17 Nov.

3. Bhatt D, et al. New Engl J Med 2021; 384:117–128.
4. Bhatt D, et al. New Engl J Med 2021; 384:129–139.

Additional	HFrEF	education	and	patient-
engagement tools
In the EPIC-HF trial, a patient-activation tool which was 
delivered electronically prior to a cardiology clinic visit 
improved clinician intensification of guideline-directed 
medical therapies in nearly half of heart failure with 
reduced ejection fraction (HFrEF) patients.

The hypothesis of the EPIC-HF trial (NCT03334188) was that the 
use of guideline-directed medical therapies could be improved 
by encouraging patients to engage providers in prescribing 
decisions. Prof. Larry Allen (University of Colorado School of 
Medicine, USA) presented the results of the trial, in which 290 
HFrEF patients were randomised 1:1 to receive usual care or 
additional patient-engagement and education tools [1,2]. These 
tools consisted of a 3-minute video and a 1-page medication 
checklist, delivered electronically 1 week, 3 days, and 24 hours 
prior to a visit at a cardiology clinic. The primary endpoint was 
the percentage of patients with medication initiations and dose 
intensifications from immediately preceding the cardiology 
clinic visit to 30 days thereafter. Pre-clinic data showed that 
no patients were on target doses of beta-blocker, sacubitril/
valsartan, and mineralocorticoid-receptor antagonists. The 
median age was 65 years, 29% were female, and median left 
ventricular ejection fraction (LVEF) was 32%. 

“Strongly	consider	an	SGLT2-inhibitor	in	most	
T2DM	patients”
Data from 2 large clinical trials showed new benefits of 
the dual sodium-glucose cotransporter 1 and 2 (SGLT1/
SGLT2) inhibitor sotagliflozin for patients with type 2 
diabetes mellitus (T2DM) and chronic kidney disease as 
well as those with T2DM and recently worsening heart 
failure (HF). Both trials were terminated early due to 
COVID-19-related loss of funding.

Prof. Deepak Bhatt (Brigham and Women’s Hospital, USA) 
presented results of the SOLOIST-WHF trial (NCT03521934) 
as well as the SCORED trial (NCT03315143), both of which 
tested sotagliflozin [1,2]. Results were simultaneously 
published in the New England Journal of Medicine [3,4]. 
SOLOIST-WHF only randomised about a third of the planned 
number of participants; SCORED was fully enrolled but with 
an abbreviated follow-up period.

SOLOIST-WHF was a multicentre, randomised, double-
blinded, placebo-controlled phase 3 study evaluating the 
cardiovascular (CV) efficacy of 200 mg sotagliflozin once 
daily versus placebo added to standard of care in 1,222 
patients with T2DM recently hospitalised for worsening HF 
[1,3]. The primary composite endpoint was the total number 
of deaths from cardiovascular causes, hospitalisations for 
HF, and urgent visits for HF in patients starting treatment 
within 3 days of hospital discharge. There were 51.0 and 
76.3 primary endpoint events per 100 patient-years in the 
sotagliflozin and placebo groups, respectively (HR 0.67; 95% 
CI 0.52–0.85; P<0.001). The number of CV deaths per 100 
patient-years was 10.6 and 12.5, respectively (HR 0.84; 95% 
CI 0.58–1.22; P=0.36). Because enrolment ended earlier, the 
researchers revied the primary endpoint to total number of 
CV death and hospitalisations for HF to increase the power 
of the power of the trial. The results for first occurrence of 
CV death or hospitalisation for HF (i.e. the original primary 
endpoint) were consistent with those of the modified primary 
endpoint (HR 0.71; 95% CI 0.57–0.89; P=0.003).

SCORED was a multicentre, randomised, double-blinded, 
phase 3 study evaluating the CV efficacy of sotagliflozin 
versus placebo when added to standard of care in 10,584 
patients with T2DM, chronic kidney disease (CKD) with an 
eGFR of 25–60 ml/minute/1.73 m², and risks for CV disease 
[2,4]. The primary composite endpoint was death from CV 
causes, hospitalisations for HF, and urgent visits for HF. The 
initial dose of 200 mg once daily of sotagliflozin was increased 
to 400 mg once daily if side effects were manageable.

https://www.nejm.org/doi/10.1056/NEJMoa2030183
https://www.nejm.org/doi/10.1056/NEJMoa2030186
https://clinicaltrials.gov/ct2/show/NCT03334188
https://clinicaltrials.gov/ct2/show/NCT03521934
https://clinicaltrials.gov/ct2/show/NCT03315143


16 CONFERENCE REPORT - AHA 202016

In the 30 days after the visit to the clinic, the percentage 
of patients who met the primary endpoint was 49% in the 
intervention group and 29.7% in the control group (P=0.001). 
Most changes were made during the clinician encounter itself 
and involved dose uptitrations of HFrEF medications already 
prescribed. There were no deaths, nor significant differences 
in hospitalisation or emergency department visits at 30 days 
between groups. 

“This approach validates and promotes a culture of 
collaboration between patients and their doctors,” Prof. 
Allen concluded, “leading to more productive clinic visits 
with optimised medication prescribing, which can ultimately 
improve patient outcomes.”

1. Allen LA, et al. An Electronically Delivered, Patient-activation Tool for Intensification 
of Medications for Chronic Heart Failure With Reduced Ejection Fraction: The EPIC-
HF Trial. LBS.09, AHA Scientific Sessions 2020, 13–17 Nov.

2. Allen LA, et al. Circulation. 2020 Nov 17. Doi: 10.1161/CIRCULATIONAHA.120.051863.

Acute Coronary Syndrome

No	benefit	from	omega-3	fatty	acids	after	
recent	MI
In elderly patients with a recent myocardial infarction (MI), 
1.8 g of marine n-3 polyunsaturated fatty acids (PUFA) did 
not lower the incidence of cardiovascular (CV) events or 
all-cause death after 2 years of follow-up in the placebo 
controlled OMEMI trial [1]. The investigators could not 
rule out an increased risk of atrial fibrillation (AF).

Dr Are Kalstad (Oslo University Hospital, Norway) pointed 
out that elderly patients have a particularly increased CV 
risk after MI, even with secondary prevention; yet, this group 
is underrepresented in clinical trials. The hypothesis of the 
OMEMI trial (NCT01841944) was that supplementation 
with marine n-3 PUFA lowers the risk of CV events and total 
mortality in elderly patients with a recent MI during 2 years of 
follow-up. Participants were 70–82 years old and had an MI 
2–8 weeks prior to inclusion. They were randomised to 1.8 g 
marine n-3 PUFA (Pikasol®: 930 mg EPA and 660 mg DHA) or 
placebo added to standard of care. The primary outcome was 
a composite of non-fatal MI, unscheduled revascularisation, 
stroke, hospitalisation for heart failure, or all-cause death. 
The primary safety outcome was major bleeding. The results 
were simultaneously published in Circulation [2].

Follow-up data for 1,014 patients were available for intention-
to-treat analysis. Mean age was 74 years, and 29% were 
female. The primary endpoint occurred in 108 (21.4%) 
patients on n-3 PUFA and in 102 (20.0%) on placebo (HR 1.07; 
95% CI 0.82–1.40; P=0.62). Consistent results were found for 
each component of the primary outcome and across key 

clinical subgroups. Findings were similar in a per-protocol 
analysis. There were 28 deaths in each group. There was no 
difference in risk of major bleeding: 54 (10.7%) and 56 (11.0%), 
respectively. An intention-to-treat analysis (n=759) of atrial 
fibrillation showed 28 (7.2%) and 15 (4.0%) new cases in the 
experimental and placebo group, respectively (HR 1.84; 95% 
CI 0.98–3.44; P=0.06). Self-reported adherence was good in 
both groups (87%), which was supported by changes in EPA 
and DHA.

1. Kalstad AA, et al. Effects of N-3 Fatty Acid Supplements on Clinical Outcome After 
Myocardial Infarction in The Elderly: Results of the Omemi Trial. LBS.04, AHA 
Scientific Sessions 2020, 13–17 Nov.

2. Kalstad AA, et al. Circulation. 2020 Nov 15. Doi: 10.1161/
CIRCULATIONAHA.120.052209.

PIONEER	III	trial:	Drug-eluting	stents	
comparable
Among patients with acute and chronic coronary syndromes 
undergoing percutaneous coronary intervention (PCI), the 
novel Supreme healing-targeted drug-eluting stent (HT-
DES) was as safe and effective as the standard durable 
polymer DES (DP-DES) over 12 months, according to the 
results from the PIONEER III trial [1].

Prof. Alexandra Lansky (Yale School of Medicine, USA) 
presented the primary results of the PIONEER III trial 
(NCT03168776), which aimed to demonstrate non-inferiority 
of the HT-DES compared with the standard DP-DES. She 
explained that the HT-DES emphasises early restoration 
of endothelial function in order to minimise chronic 
inflammation by 2 mechanisms: firstly, rapid drug delivery 

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.051863
https://clinicaltrials.gov/ct2/show/NCT01841944
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.052209
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.052209
https://clinicaltrials.gov/ct2/show/NCT03168776
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and polymer degradation and, secondly, an electro-grafted 
base layer that promotes endothelial migration and healing 
and protects the underlying metallic stent.

PIONEER III was a prospective, global, single-blind study 
conducted in 74 sites. Eligible subjects had chronic or acute 
coronary syndrome (no STEMI) with up to 3 de novo native 
lesions in up to 2 major vessels. The 1,632 participants 
were randomised 2:1 to receive HT-DES (n=1,088) or DP-
DES (n=544). Average age was 64 years, 30% had diabetes, 
and 60% had a history of smoking. The primary endpoint 
was target lesion failure (TLF), defined as the composite of 
cardiac death, target vessel-related myocardial infarction 
(MI), or clinically-driven target lesion revascularisation after 
12 months.

The primary non-inferiority endpoint was met. Prof. Lansky 
noted that device performance was “excellent” in both arms, 
with >99% lesion success for both stents and no significant 
difference (P=0.62). At 12 months, the TLF was 5.4% in the 
HT-DES arm versus 5.1% in the DP-DES arm (risk difference 
0.32%; 95% CI -1.87 to 2.5; P for non-inferiority=0.002). The 
Kaplan-Meier estimates of the TLF showed no significant 

difference between DP-DES and HT-DES: 5.0% and 5.3%, 
respectively (HR 1.05; 0.67–1.66; P=0.82). The components 
of the primary endpoint were not significantly different either:
• target vessel-related MI: 3.4% versus 4.1% (P=0.45);
• target lesion revascularisation: 2.3% versus 1% (P=0.06);
• cardiovascular death: 0.3% versus 0.8% (P=0.18).
Numerically, the secondary endpoint of cardiac death or 
target vessel MI was lower in the HT-DES group: 3.5% versus 
4.6% (HR 0.76; 95% CI 0.46–1.25), but the difference was not 
statistically significant. Overall, there were no differences in 
stent thrombosis: 0.7% in both groups (P=1.00); although 
there was a numeric advantage for HT-DES for late stent 
thrombosis.

In conclusion, Prof. Lansky said the novel HT-DES is as 
safe and effective as the DP-DES, and that safety measures 
numerically favoured HT-DES. “Whether these early safety 
outcomes translate into significant clinical benefit will be 
assessed at 5-year follow-up.”

1. Lansky A, et al. A Prospective Multicenter Randomized Controlled Trial Assessing 
the Safety and Efficacy of the BuMA Supreme™ Biodegradable Drug Coated 
Coronary Stent System in Patients With Stable or Non-ST Elevation Acute Coronary 
Syndromes: Primary Endpoint Results of the PIONEER III Trial. LBS.05, AHA 
Scientific Sessions 2020, 13–17 Nov.

Coronary and Valve Disease
Extra	imaging	reveals	cause	of	MINOCA	in	
women
Multi-modality imaging with optical coherence tomo-
graphy (OCT) and cardiac magnetic resonance (CMR) 
identified an underlying cause in 84.5% of women with 
myocardial infarction with non-obstructive coronary 
arteries (MINOCA), according to findings from the HARP-
MINOCA study. Identification of the aetiology of MINOCA 
is feasible and could guide medical therapy for secondary 
prevention, according to the authors [1,2].

Prof. Harmony Reynolds (New York University Grossman 
School of Medicine, USA) presented the results of the 
HARP-MINOCA study (NCT02905357), designed to identify 
the cause of MINOCA. Accounting for up to 10% of MI, 
MINOCA is 3 times more prevalent in women than men 

and is overrepresented in women of colour, Prof. Reynolds 
explained. HARP-MINOCA was a prospective, multicentre, 
international, diagnostic observational study that included 
301 female patients with a clinical diagnosis of MI. In this 
cohort, 170 had MINOCA, of whom 147 underwent OCT; 116 
of these 147 patients also underwent CMR. Mean age was 60 
years, 50% were non-white and non-Hispanic, and 45% had 
hypertension.

OCT identified a definite or possible culprit lesion in 67 of 147 
women (46.2%; 95% CI 38.0–54.7). Multivariable analysis 
revealed that culprit was associated with age, abnormal 
angiography per site, and diabetes, but not with troponin 
or angiographic stenosis severity. CMR was abnormal in 
86 of 116 women (74.1%; 95% CI 65.0–81.6); there was an 
ischaemic pattern in 62 (53.4%) and a non-ischaemic pattern 

https://clinicaltrials.gov/ct2/show/NCT02905357
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in 24 (20.7%). Multivariable analysis showed abnormal CMR 
to be associated with higher peak troponin, creatinine, and 
diastolic blood pressure, but not with OCT culprit lesion or 
angiographic stenosis severity. Among the 116 women who 
underwent both OCT and CMR, a putative cause of MINOCA 
could be identified in 98 (84.5%; 95% CI 76.3–90.3%). Of them, 
74 (64%) had MI, 17 (15%) myocarditis, 4 (3%) Takotsubo 
syndrome, and 3 (3%) non-ischaemic cardiomyopathies. For 
the remaining 18 women (16%), both the OCT and MRI scans 
were normal, and the cause of the MI remained elusive.

“OCT and CMR provide useful information, independently 
as well as in combination,” Prof. Reynolds summarised the 
findings. “CMR findings correlated well with OCT culprit lesions, 
demonstrating that non-obstructive culprit lesions are a frequent 
cause of MINOCA. Coronary artery spasm or thromboembolism 
likely caused MI/regional ischaemic injury in cases without OCT 
culprit. Mechanisms of MINOCA in women were often similar 
to mechanisms of MI-CAD: atherothrombosis with possible 
contribution or coronary artery spasm.”

These findings demonstrate that even if the angiogram does 
not show substantial artery blockage, women with symptoms 
and blood test findings consistent with a heart attack likely 
do have a heart attack and not heart inflammation, Prof. 
Reynolds concluded. “Additional imaging tests can get to the 
root of the problem and help healthcare professionals make 
an accurate heart attack diagnosis for women and to help 
ensure these patients receive timely treatment.”

1. Reynolds HR, et al. Coronary OCT and Cardiac MRI to Determine Underlying 
Causes of Minoca in Women. LBS.03, AHA Scientific Sessions 2020, 13–17 Nov.

2. Reynolds HR, et al. Circulation 2020, Nov. 14. Doi: 10.1161/
CIRCULATIONAHA.120.052008

Ticagrelor	not	superior	to	clopidogrel	after	
elective	PCI
In the ALPHEUS trial, ticagrelor was not superior to 
clopidogrel at reducing the incidence of periprocedural 
myocardial infarction (MI) for patients undergoing 
elective percutaneous coronary intervention (PCI). The 
authors concluded that aspirin/clopidogrel remains 
the standard of care for elective PCI and more potent 
P2Y12 inhibitors (i.e. ticagrelor and prasugrel) for acute 
coronary syndromes [1,2].

For patients undergoing elective PCI, aspirin/clopidogrel is the 
recommended dual antiplatelet therapy (DAPT) regimen. PCI 
related MI and myocardial injury are frequent complications 

that impact long-term clinical prognosis. Stronger platelet 
inhibition could potentially lower these events and make the 
procedure safer, explained Prof. Johanne Silvain (Sorbonne 
University, France). The ALPHEUS study (NCT02617290) 
aimed to examine whether ticagrelor was superior to 
clopidogrel in reducing periprocedural myocardial necrosis 
in stable coronary patients undergoing high-risk elective PCI.

ALPHEUS was a phase 3b, randomised, open-label trial 
conducted at 48 centres in France and the Czech Republic. 
Participants were 1,910 troponin-negative or moderately 
positive patients scheduled for PCI. Mean age was 66 years, 
and ~20% was female. Participants were randomised 1:1 
before the start of PCI to a loading dose of ticagrelor (180 mg) 
or clopidogrel (300 or 600 mg at the physician's discretion). 
After revascularisation, DAPT with either ticagrelor 90 mg twice 
daily or clopidogrel 75 mg once daily was continued. Study 
follow-up was 30 days. The primary ischaemic endpoint was 
defined as PCI-related MI (type 4a or 4b) or major myocardial 
injury within 48 hours (or at hospital discharge if earlier) after 
PCI. The safety endpoint was defined as major bleeding events 
(i.e. BARC types 3 or 5) at 48 hours (or at discharge if earlier). 
Considering a total event rate (for the primary endpoint) of 30% 
at 48 hours in the clopidogrel arm, the hypothesis was a 20% 
relative risk reduction of the primary endpoint with ticagrelor 
versus clopidogrel. 

The primary outcome of MI type 4a, 4b (i.e. stent thrombosis), 
or major myocardial injury at 48 hours occurred in 334 (35%) 
of 941 patients in the ticagrelor group compared with 341 
(36%) of 942 patients in the clopidogrel group (OR 0.97; 95% 
CI 0.80–1.17; P=0.75). There was no difference in ischaemic 
events. “The observed rates of non-MI clinically apparent 
events including death, stroke and revascularisation were 
extremely low,” Prof. Silvain noted, “so the predominant 
endpoint was related to the periprocedural components.” 
Death occurred in 0.2% and 0.0% in the ticagrelor and 
clopidogrel group, respectively; stroke/ transient ischaemic 
attack in 0.2% and 0.1%. Kaplan-Meier analysis showed that 
almost all events occurred right at the time of the procedure, 
with very few events occurring afterwards. The primary 
safety outcome did not differ between the groups. However, 
minor bleeding events were more frequently observed with 
ticagrelor than with clopidogrel at 30 days: 105 (11%) versus 
71 (8%) (OR 1.54; 1.12–2.11; P=0.007).

Prof. Silvain offered the following possible explanation of 
ticagrelor's lack of ischaemic benefit: “In stable patients, 

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.052008
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.052008
https://clinicaltrials.gov/ct2/show/NCT02617290
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perhaps troponin elevation may be more related to the 
atherosclerotic milieu and technical factors than platelet 
activation and thrombosis. It would be interesting to see 
the troponin distribution; perhaps rates of very high troponin 
levels may uncover platelet-mediated events. We also know 
that advances in technique and technology have resulted in 
very low rates of definite thrombotic complications such as 

stent thrombosis or STEMI. Also, despite clear differences 
in antiplatelet effects, the timing of administration may have 
limited outcome differences in the highest risk period, during 
and immediately following PCI.”

1. Silvain J, et al. Ticagrelor versus Clopidogrel in Elective Percutaneous Coronary 
Intervention : The Alpheus Trial. LBS.03, AHA Scientific Sessions 2020, 13–17 Nov.

2. Silvain J, et al. Lancet. 2020;396(10264):1737–1744. 

Stroke
Ticagrelor/aspirin	reduces	stroke	risk	in	
patients	with	ipsilateral	cervicocranial	plaque
In patients with a transient ischaemic attack (TIA) or a 
minor acute ischaemic stroke with ipsilateral stenosis 
of the cervicocranial vasculature, the P2Y12 inhibitor 
ticagrelor added to aspirin reduced the risk of recurrent 
stroke within 30 days by 27% in the THALES trial [1].

Among patients with a TIA or minor ischaemic strokes, 
ipsilateral atherosclerotic stenosis of cervicocranial 
vasculature entails the highest risk of recurrent vascular 
events, explained first author Prof. Pierre Amarenco (Paris 
University, France) [2]. Ticagrelor monotherapy was not 
superior to aspirin in the SOCRATES trial [3]. However, in the 
subgroup of patients with ipsilateral atherosclerotic stenosis, 
ticagrelor was superior to aspirin [4].

The THALES trial (NCT03354429) randomised 11,016 
patients to ticagrelor (180 mg loading dose on day 1 followed 
by 90 mg twice daily for days 2–30) or placebo added to 
aspirin (300–325 mg on day 1 followed by 75–100 mg daily 
for days 2–30). Previously published results showed that 
ticagrelor added to aspirin was superior to aspirin alone 
for the prevention of stroke or death (5.5% vs 6.6%; HR 
0.83; P=0.015) [5]. Prof. Amarenco presented results of a 
prespecified subgroup of the THALES, including 2,351 (21.3%) 
patients with ipsilateral, potentially causal atherosclerotic 
stenosis with ≥30% of cervicocranial vasculature. 

The primary endpoint, time to stroke or death within 30 days, 
occurred in 92 of 1,136 (8.1%) patients in the ticagrelor group 
versus 132 of 1,215 (10.9%) in the placebo group (HR 0.73; 
95% CI 0.56–0.96; P=0.023). In patients without ipsilateral 

stenosis, the corresponding event rate was 211 of 4,387 
(4.8%) and 230 of 4,278 (5.3%), respectively (HR 0.89; 95% 
CI 0.74–1.08; P=0.23, Pinteraction=0.245); see Figure. In patients 
with ipsilateral atherosclerotic stenosis, severe bleeding 
(GUSTO definition) occurred in 4 (0.4%) in participants on 
ticagrelor and 3 (0.2%) participants on placebo, respectively. 
In patients without ipsilateral atherosclerotic stenosis 
(n=8,665) severe bleeding occurred in 24 (0.5%) and 4 (0.1%) 
participants, respectively (HR 5.87; 95% CI 2.04–16.90, 
P=0.001).

Figure: 30-day absolute event rate of stroke or death in THALES
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Prof. Amarenco concluded that in patients with ipsilateral 
atherosclerotic stenosis, 30-day absolute event rate of stroke 
or death was higher (10.9% on aspirin alone) and absolute risk 
reduction was greater on ticagrelor added to aspirin (3.0%) 
than in patients with no ipsilateral stenosis (5.3% and 0.5%, 
respectively). He added that these findings are concordant with 
prior studies, suggesting that atherosclerotic disease carries a 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32236-4/fulltext
https://clinicaltrials.gov/ct2/show/NCT03354429
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greater risk than other stroke subtypes without stenosis among 
patients with TIA or minor ischaemic stroke events on aspirin. 
“Given both the SOCRATES and THALES results, targeting 
patients with atherosclerotic stenosis for dual therapy with 
ticagrelor and aspirin could yield a clinically meaningful relative 
and absolute risk reduction of stroke and death as compared 
with aspirin alone with a number needed to treat of 34 (95% CI 
19–171) and a number needed to harm of 951.”

1. Amarenco P, et al. Ticagrelor Added to Aspirin in Acute Ischemic Stroke or Tia of 
Atherosclerotic Origin. LBS.03, AHA Scientific Sessions 2020, 13–17 Nov.

2. Amarenco P, et al. N Engl J Med 2016;374:1533–1534.
3. Johnston SC, et al. N Engl J Med. 2016;375:35–43.
4. Amarenco P, et al. Lancet Neurol. 2017;16:301–310.
5. Johnston SC, et al. N Engl J Med. 2020;383:207–217.

AF	monitoring	following	cardiovascular	surgery
In patients who have undergone cardiac surgery and have 
an elevated risk of stroke with no history of pre-operative 
or pre-discharge atrial fibrillation (AF), a strategy of 
continuous rhythm monitoring unveiled a significant per-
sistent burden of unrecognised and potentially actionable 
post-operative AF (POAF) in the SEARCH-AF trial [1].

The results of the SEARCH-AF trial (NCT02793895) were 
presented by Prof. Subodh Verma (St. Michael's Hospital; 
University of Toronto, Canada). He explained that POAF 
occurs post-operatively in 30–50% of patients, peaking 
at 3–5 days; whether the risk of POAF persists thereafter 
is unknown. The SEARCH-AF trial set out to test whether 
enhanced cardiac rhythm monitoring after cardiac surgery 
would improve AF detection in high-risk patients. The 

participants were post-cardiac surgical patients (with isolated 
coronary artery bypass grafting [CABG] or valve replacement/
repair ± CABG) with CHA2DS2-VASc ≥4 or ≥2 with additional 
risk factors for POAF who did not have a history of pre-
operative AF. Participants were randomised 1:1 to 30 days of 
post-discharge continuous cardiac rhythm monitoring with 
an adhesive monitoring device or usual care. The primary 
endpoint was cumulative documented AF or atrial flutter 
lasting ≥6 minutes within 30 days of randomisation.

The analysis was based on results from the 336 patients 
(85% of the planned sample size) who were randomised 
before enrolment was suspended due to COVID-19. Mean 
age was 67±9 years, mean CHA2DS2-VASc was 3.7±1.1, 
and median follow-up was 9 months. The primary outcome 
occurred in 32 (19.6%) patients of the monitoring group and 3 
(1.7%) in the control group. This corresponds to an absolute 
risk difference of 17.9% (95% CI 11.5–24.3%; P<0.001). The 
number needed to screen was 6 (95% CI 4–9). AF or atrial 
flutter lasting ≥6 hours was detected in 8.6% of the monitoring 
group and 0% of the control group (P<0.001). The rates of 
oral anticoagulation were lower than the rates of detected AF.

Prof. Verma concluded that POAF after cardiac surgery is 
not confined to the hospitalisation period. These data should 
help inform clinical practice guidelines on monitoring for 
POAF in such patients.

1. Verma S, et al. Enhanced Monitoring for Atrial Fibrillation Following Cardiac 
Surgery: Primary Results of the SEARCH-AF Cardiolink Randomized Trial. LBS.06, 
AHA Scientific Sessions 2020, 13–17 Nov.

Miscellaneous
PAD:	Rivaroxaban	reduces	VTE	risk	after	
revascularisation
Peripheral artery disease (PAD) is associated with a linearly 
increased risk of venous thromboembolism (VTE) after 
lower extremity revascularisation. A secondary analysis 
of the VOYAGER PAD study showed that adding low-dose 
rivaroxaban to aspirin reduced VTE risk by 39% [1]. In 
another analysis of VOYAGER PAD, rivaroxaban reduced the 
composite endpoint of major cardiovascular (CV) and limb 
events in PAD patients with chronic kidney disease (CKD) [2].

In the VOYAGER PAD study (NCT02504216), patients with 
lower extremity PAD undergoing revascularisation were 
randomised to rivaroxaban 2.5 mg twice daily plus aspirin 
(n=3,286) or placebo plus aspirin (n=3,278) [3]. The primary 
efficacy outcome of CV death, acute limb ischaemia, major 
amputation, myocardial infarction, or stroke occurred in 17.3% 
and 19.9%, respectively (HR 0.85; 95% CI 0.76–0.96; P=0.009).

Dr Connie Hess (University of Colorado, USA) presented the 
results of the prespecified secondary analysis with symptomatic 

https://www.nejm.org/doi/pdf/10.1056/nejmoa1412981
https://www.nejm.org/doi/full/10.1056/nejmoa1603060
https://linkinghub.elsevier.com/retrieve/pii/S1474-4422(17)30038-8
https://www.nejm.org/doi/10.1056/NEJMoa1916870
https://clinicaltrials.gov/ct2/show/NCT02793895
https://clinicaltrials.gov/ct2/show/NCT02504216
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VTE as its primary outcome [1]. Dr Hess explained that the risk 
of VTE and the effects of low-dose rivaroxaban in patients with 
symptomatic PAD undergoing revascularisation had not been 
described, and that it is unknown if the effect of rivaroxaban 
on VTE is modified by background dual antiplatelet therapy. 
Over a median of 28 months, 66 VOYAGER PAD participants 
presented with VTE. Compared with participants without VTE, 
they were slightly older, had greater body weight, more often 
had renal dysfunction, and had lower use of clopidogrel or 
statins. They were also more likely to have undergone prior 
endovascular revascularisation. 

After 36 months, the rate of VTE was significantly lower in the 
rivaroxaban group versus the placebo group: 0.8% vs 1.66% 
(HR 0.61; 95% CI 0.37–1.00; P=0.047). In the placebo group, 
the VTE risk steadily accrued after randomisation at a rate of 
around 0.5% per year. The effect of rivaroxaban occurred early 
and was sustained over time (see Figure). The effect was also 
independent of baseline characteristics including age, weight, 
estimated glomerular filtration rate (eGFR), coronary artery 
disease, baseline statin, or baseline clopidogrel use. The 
hazard ratio for VTE with and without clopidogrel was 0.69 
(95% CI 0.32–1.48) and 0.55 (95% CI 0.29–1.07), respectively 
(Pinteraction=0.67). Rivaroxaban was also associated with a 25% 
risk reduction versus placebo in the composite endpoint of 
acute venous and arterial thrombotic events (i.e. VTE, acute 
limb ischaemia, major amputation of vascular aetiology, 
myocardial infarction, or stroke). Cumulative incidence was 
12.2% versus 16.2% (HR 0.75; 95% CI 0.65–0.86; P<0.0001). 
This translates into an absolute risk reduction of 4% over 3 
years and a number needed to treat of 25. 

Figure: VTE rate in the rivaroxaban versus placebo group after 3 years [1]
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Figure kindly provided by Prof. Connie Hess.

Dr Hess concluded: “Rivaroxaban plus aspirin provides protec-
tion against the full spectrum of acute venous and arterial 
thrombotic events after lower extremity revascularisation, 

regardless of background therapy, and should be considered 
early to reduce this risk in patients with symptomatic PAD 
undergoing revascularisation.”

Another prespecified subgroup analysis of VOYAGER PAD 
presented at the AHA Scientific Sessions examined patients 
with CKD, a population at very high risk for adverse outcomes 
among patients undergoing lower extremity revascularisation 
for PAD [2]. Prof. Judith Hsia (University of Colorado, USA) 
explained that participants requiring dialysis or renal 
replacement therapy were excluded, as well as patients with 
an eGFR <15 mL/min/1.73m2 (i.e. CKD stage 5), as exposure 
to rivaroxaban is increased in these patients. The objectives 
of this subanalysis were to evaluate the extent to which PAD 
patients with CKD (defined as eGFR <60 mL/min/1.73m2) 
are at a higher risk for major CV and limb events, and to 
evaluate whether the efficacy and safety of rivaroxaban in 
this subpopulation are consistent with the overall cohort.

Of the 6,319 patients with baseline eGFR, 1,327 (21%) had 
CKD, of whom 1,284 had stage 3. As a group, they were 
older and more often female, and had a higher prevalence of 
hyperlipidaemia, diabetes, and hypertension. In the placebo 
group, major CV events, but not limb events, were more frequent 
among patients with CKD compared with patients without 
CKD. Rivaroxaban reduced the risk of the primary outcome 
(HR 0.85; 95% CI 0.76–0.96; P=0.009), with no heterogeneity 
by eGFR category (Pinteraction=0.62). In CKD patients, rivaroxaban 
was associated with a lower risk of limb events (HR 0.55; 95% 
CI 0.35–0.86; Pinteraction=0.18) but not with a lower risk of major 
CV events (HR 1.07; 95% CI 0.82–1.40; Pinteraction=0.52). TIMI 
major bleeding was numerically more frequent among patients 
with CKD (HR 1.86; 95% CI 0.92–3.79), with no heterogeneity 
by treatment group (Pinteraction=0.37).

Two additional sub-analyses of the VOYAGER PAD were 
presented during a late-breaking session at the AHA 
Scientific Session 2020 [3,4]. Prof. Marc Bonaca (University 
of Colorado, USA) presented a subgroup analysis on the risk 
profile of PAD patients who underwent endovascular lower-
extremity revascularisation, and Prof. Manesh Patel (Duke 
Medical Center, USA) presented an analysis that included PAD 
patients who underwent lower extremity revascularisation 
for critical limb ischaemia.

1. Hess CN, et al. Reduction in Venous Thromboembolism With Rivaroxaban versus 
Placebo in Peripheral Artery Disease After Lower Extremity Revascularization: 
Insights From VOYAGER PAD. Abstract 291, AHA Scientific Sessions 2020, 13–17 
Nov.

2. Hsia JA, et al. Rivaroxaban Reduces Major Cardiovascular and Limb Events in 
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Patients With the High-risk Triad of Chronic Kidney Disease, Peripheral Artery 
Disease and Recent Lower Extremity Revascularization: Insights From VOYAGER 
PAD. Abstract 293, AHA Scientific Sessions 2020, 13–17 Nov.

3. Bonaca MP, et al. N Engl J Med. 2020;382(21):1994-2004. 
4. Bonaca MP, et al. Efficacy and Safety of Rivaroxaban in Patients With PAD 

Undergoing Lower Extremity Revascularization for Critical Limb Ischemia: Insights 
From VOYAGER PAD. FS.03, AHA Scientific Sessions 2020, 13–17 Nov.

5. Patel M, et al. Rivaroxaban Plus Aspirin versus Aspirin Alone After Endovascular 
Revascularization for Symptomatic PAD: Insights From Voyager PAD. FS.03, AHA 
Scientific Sessions 2020, 13–17 Nov.

Sotatercept:	potential	new	treatment	option	for	
PAH 
Sotatercept improved right ventricular-pulmonary arterial 
(RV-PA) coupling and RV function in patients with pul-
monary arterial hypertension (PAH). This was shown by 
new cardiac and pulmonary function data from the ongoing 
phase 2 PULSAR trial of sotatercept [1]. This abstract won 
the AHA’s “Cardiopulmonary Best Abstract” award. 

Sotatercept is a novel investigatory agent designed to be a 
selective ligand trap for members of the transforming growth 
factor (TGF)-β superfamily to reset signalling cascades that 
drive PAH. PULSAR (NCT03496207) is an ongoing, double-
blind, placebo-controlled study in which PAH patients (mean 
age 48 years) were randomised in a 3:3:4 ratio to receive 
placebo, sotatercept 0.3 mg/kg, or sotatercept 0.7 mg/kg 
subcutaneously every 21 days over a 24-week treatment 
period, in combination with stable background PAH standard-
of-care therapies. The primary endpoint is the change from 
baseline in pulmonary vascular resistance (PVR) over 24 
weeks. The key secondary endpoint is 6-minute walk distance 
(6MWD). Following the 24 weeks, double-blind treatment 
period, participants were able to roll over to an 18-month 
extension period. 

The top-line results of PULSAR were reported at the recent 
American Thoracic Society (ATS) meeting. They showed a 
34% overall reduction of PVR (P=0.0027 for the 0.3 mg/kg 
sotatercept group; P<0.001 for the 0.7 mg/kg sotatercept 
group), as well as significantly improved 6MWD results 
after 24 weeks [2]. At the AHA Scientific Sessions, Prof. 
Vallerie McLaughlin (University of Michigan, USA) presented 
echocardiography data from the first 94 of 106 patients 
enrolled in the trial. The RV end-diastolic area was reduced 
significantly in both the 0.3 and 0.7 mg/kg sotatercept 
groups (P=0.0122 and P<0.001, respectively), as was the 
RV end-systolic area (P=0.0043 and P<0.001). Accordingly, 
RV fractional area change improved but only significantly in 
the higher dose group (P=0.0598 and P=0.0078). Pulmonary 
artery systolic pressure was reduced in both treatment arms 

(both P<0.001). For RV-PA coupling measured in 51 patients 
treated with sotatercept, improvements were significant 
(P=0.0015 and P=0.0198, respectively). Sotatercept was 
generally well-tolerated. Adverse events observed in the 
study were generally consistent with previously published 
data on sotatercept in other diseases.

Prof. McLaughlin concluded, “The measurement of RV-
PA coupling may offer important insights into how the RV 
is coping with increased pulmonary pressure. Although 
the assessment of RV-PA coupling non-invasively is a 
relatively new approach, these data are encouraging, as they 
demonstrate potential for RV remodelling. Taken together with 
previously reported results of sotatercept’s haemodynamic 
and functional improvements, these outcomes suggest that 
sotatercept has the potential to become a paradigm-shifting 
new treatment option for patients with PAH.” 

1. McLaughlin VV, et al. Sotatercept Improves Right Ventricular - Pulmonary Arterial 
Coupling and Right Ventricular Function in the Pulsar Study. Abstract 287, AHA 
Scientific Sessions 2020, 13–17 Nov.

2. Badesch D, et al. Abstract B12, ATS Virtual 2020, 24 June.

Finerenone	lowers	CV	events	in	diabetic	CKD	
patients
In the FIDELIO-DKD trial, finerenone treatment lowered 
the risk of chronic kidney disease (CKD) progression 
and of cardiovascular (CV) events in patients with type 2 
diabetes and advanced CKD [1]. There were no differences 
in treatment effect depending on pre-existing CVD status. 
The results demonstrated benefits of finerenone for both 
primary and secondary CV prevention.

Prof. Gerasimos Filippatos (National and Kapodistrian University 
of Athens, Greece) shared the results of the phase 3 FIDELIO-
DKD trial (NCT02540993), which was designed to evaluate the 
efficacy of finerenone in slowing CKD progression and reducing 
CV events in patients diagnosed with advanced CKD and type 
2 diabetes; these results were simultaneously published in the 
New England Journal of Medicine [1,2]. Finerenone is a non-
steroidal, selective mineralocorticoid receptor antagonist which 
reduces the urinary albumin-to-creatinine ratio in patients with.

FIDELIO-DKD randomised 5,734 participants across 48 
countries to receive either a once-daily dose of 10 mg or 
20 mg oral finerenone or placebo. During a run-in period of 
4–16 weeks, CV and diabetes therapy was optimised; RAS 
inhibitors were titrated to a maximum dose. Adults with type 
2 diabetes and CKD who were treated with a RAS inhibitor at 

https://www.nejm.org/doi/full/10.1056/NEJMoa2000052
https://clinicaltrials.gov/ct2/show/NCT03496207
https://www.nejm.org/doi/full/10.1056/NEJMoa2025845
https://www.clinicaltrials.gov/ct2/show/NCT02540993
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the maximum dose on the manufacturer’s label were eligible. 
Median follow-up was 2.6 years. The primary endpoint was a 
kidney composite endpoint of time to kidney failure, sustained 
≥40% decrease of estimated glomerular filtration rate (eGFR) 
decrease from baseline, or death from renal causes. 

The primary endpoint occurred in 504 (17.8%) and 600 (21.1%) 
participants in the finerenone and control group, respectively 
(HR 0.82; 95% CI 0.73–0.93; P=0.0014). The number of 
participants requiring finerenone treatment to prevent one 
primary outcome was 29. The key secondary endpoint was 
a CV composite endpoint of time to CV death, non-fatal MI, 
non-fatal stroke, or hospitalisation for HF. This endpoint was 
reached by 367 (13.0%) versus 420 (14.8%) participants in 
the finerenone and placebo groups, respectively (HR 0.86; 
95% CI 0.75–0.99; P=0.03). In the finerenone group, there 
was a relative risk reduction of 20% for non-fatal MI (HR 0.80; 
95% CI 0.58–1.09), while the incidence of non-fatal stroke 
was similar (HR 1.03; 95% CI 0.76–1.38). Prof. Filippatos 
added that the CV benefit on finerenone was consistent 
across subgroups with CV disease (including atherosclerotic 
CV disease and HF) and without CV disease.

The incidence of treatment-emergent adverse events (AE) 
and serious AEs was similar between both groups. The rate 
of serious AEs was 31.9% in the finerenone group and 34.3% 
in the placebo group. Specifically, hyperkalaemia-related AEs 
were twice as frequent in the finerenone group (18.3% versus 
9.0%); these events were manageable. There was a modest 
effect on blood pressure, with a mean maximum decrease 
of 3.2 mmHg. The safety profile was similar for patients with 
and without CV disease.

In conclusion, FIDELIO-DKD demonstrated that finerenone 
treatment lowered the risk of CKD progression and CV events in 
participants diagnosed with type 2 diabetes and advanced CKD.

1. Filippatos G, et al. Finerenone and Cardiovascular Outcomes in Patients With 
Chronic Kidney Disease and Type 2 Diabetes. LBS.07, AHA Scientific Sessions 
2020, 13–17 Nov.

2. Bakris GL, et al. New Engl J Med 2020;383:2219-2229.

Mavacamten	effective	in	obstructive	
hypertrophic	cardiomyopathy	
Results from the multicentre, phase 3 EXPLORER-HCM 
trial highlight the benefits of a disease-specific treatment 
for patients with obstructive hypertrophic cardiomyopathy. 
Mavacamten, a first-in-class cardiac myosin inhibitor, 
improved exercise capacity, left ventricular outflow tract 

(LVOT) obstruction, NYHA functional class, and health 
status in this patient population [1,2].

Dr Sheila Hegde (Brigham and Women's Hospital, 
USA) presented the results of the randomised, double-
blind, placebo-controlled phase 3 EXPLORER-HCM trial 
(NCT03470545). This study evaluated the efficacy and safety 
of mavacamten in patients with hypertrophic cardiomyopathy 
with a LVOT gradient of ≥50 mmHg and NYHA class II-III 
symptoms. Participants from 68 centres in 13 countries 
were randomly assigned to mavacamten 5 mg daily (n=123) 
or placebo (n=128) for 30 weeks. The primary endpoint was 
a composite functional endpoint designed to specifically 
demonstrate benefit both in symptoms and function, namely 
a ≥1.5 mL/kg per min increase in peak oxygen consumption 
(pVO2) and at least 1 NYHA class reduction or a ≥3.0 mL/kg 
per min pVO2 increase without NYHA class worsening. Mean 
patient age was 59 years; 46% were female. 

The primary endpoint was met by 37% of patients in the 
mavacamten group versus 17% in the placebo group 
(difference 19.4; 95% CI 8.7–30.1; P=0.0005). Post-exercise 
LVOT gradient change was -47 mmHg and -10 mmHg in the 
mavacamten and placebo groups, respectively (P<0.0001). 
The pVO2 change was 1.4 mL/kg/min and -0.1 mL/kg/
min (P=0.0006). Improvement by at least one NYHA class 
occurred in 34% more patients in the mavacamten group: 80 
of 123 patients in the mavacamten group versus 40 of 128 
patients in the placebo group (95% CI 22.2–45.4; P<0.0001).

A cardiac magnetic resonance (CMR) substudy analysis 
revealed a change in LV mass index of -17.4 g/m2 and -1.6 g/m2 
in the mavacamten and placebo group, respectively (P<0.0001). 
Change in LVEF was -6.6% versus -0.3% (P=0.0025). Safety 
was similar between groups, and treatment-emergent adverse 
events were generally mild.

Dr Hegde concluded that in this first randomised phase 3 trial 
with positive results in patients with obstructive hypertrophic 
cardiomyopathy, mavacamten not only improved functional 
capacity and LVOT gradient but also symptoms and key 
aspects of health status as well as key pathophysiological 
processes. These results highlight the benefits of disease-
specific treatment for this condition.

1. Hegde SM, et al. Mavacamten Favorably Impacts Key Pathophysiologic Processes 
in Obstructive Hypertrophic Cardiomyopathy: Results From the EXPLORER-HCM 
Study. Abstract P1732, AHA Scientific Sessions 2020, 13–17 Nov.

2. Olivotto I, et al. Lancet 2020;396(10253):759–769.

https://www.nejm.org/doi/full/10.1056/NEJMoa2025845
https://clinicaltrials.gov/ct2/show/NCT03470545
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31792-X/fulltext
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Children	exposed	to	tobacco	smoke	have	
worse	heart	function	as	adults
Childhood passive smoke exposure, independent 
of whether the individuals smoke themselves, was 
associated with a reduction in global longitudinal strain 
(GLS), a measure of subclinical cardiac dysfunction [1]. 
The more passive smoke exposure a child had, the higher 
the risk for reduced heart function.

Although it is generally assumed that prolonged childhood 
exposure to passive smoke may affect adult cardiovascular 
(CV) health, there are few studies of cardiac function decades 
after the exposure. Subclinical left ventricular dysfunction 
detected by GLS is predictive of the subsequent development 
of heart failure and was used as a surrogate for increased 
risk. The investigators addressed the association of passive 
smoke exposure during childhood with GLS in adulthood.

Dr Chigozie Ezegbe (University of Tasmania, Australia) 
presented the data, derived from the Childhood Determinants 
of Adult Health Study 34-year follow-up (2014–2019). From 
a validated questionnaire, results of 3 measures of passive 
smoke exposure were analysed: the severity of exposure 
index, the cumulative years of exposure, and the total number 
of household smokers. Linear regression analysis was 
adjusted for confounding factors (i.e. age, gender, childhood 
socioeconomic position, childhood smoking, adult smoking 
status, and parental education level). The mean age of 
participants was 45.2 years, and 55.4% were female. Of 781 
participants, 54.2% had been exposed to passive smoking. 

Per standard deviation (SD) of severity of exposure index, the 
GLS decreased (range 0–318; mean 24.2 ±35.8; β-adjusted 
-0.17%; 95% CI -0.32 to -0.02). Likewise, the cumulative 
years of exposure (range 0–106, mean 10.4 ±13.9) was 
associated with a decrease in GLS (β-adjusted -0.18%; -0.33 
to -0.05) per SD of exposure. For each household smoker 
(range 0-5; mean 0.9 ±1.0), the GLS decreased as well 
(β-adjusted -0.20%; -0.36 to -0.05). Each 1% decrease in 
GLS was associated with a 12% higher risk of CV morbidity 
and mortality in a low-risk general population. Every effort 
should be made to prevent exposure of children to passive 
smoking during childhood due to potential long-term 
consequences to cardiac function.

1. Ezegbe C, et al. Childhood Passive Smoke Exposure is Associated With Subclinical 
Left Ventricular Dysfunction in Adulthood – Childhood Determinants of Adult 
Health Study. P1917, AHA Scientific Sessions 2020, 13-17 Nov.

Transgender	people	have	unaddressed	heart	
disease risks
A retrospective study of transgender people using gender-
affirming hormone therapy (GAHT) found excessive 
undiagnosed hypertension and hyperlipidaemia, 
suggesting that these individuals should be monitored 
for heart disease risk [1].

Dr Kara Denby (Cleveland Clinic, USA) presented the study 
aiming to identify the baseline cardiovascular risk of trans-
gender individuals presenting for gender-affirming care from 
a multidisciplinary transgender programme. Transgender 
people were included if they had not yet initiated GAHT. 
Collected data included demographics, medical history, vitals, 
medications, and laboratory results. The ACC/AHA ASCVD 
and QRISK3 CV risk scores were calculated for all participants 
without documented CV disease.

Included were 427 participants. Their mean age was 26 years, 
mean BMI was 29.3 kg/m2. Sex assigned at birth was 238 
(55.6%) male, 186 (43.5%) female, and 4 (0.9%) intersex. Gender 
was 172 (40.2%) men, 236 (55.1%) women, and 20 (4.7%) non-
binary. Of the subjects, 237 (55.4%) had a chronic medical 
condition. The incidence of undiagnosed hypertension and 
hyperlipidaemia was 6.8% and 11.3%, respectively; of these 
cases, only 64.4% and 24.1% were on appropriate therapies. 
Mean ASCVD risk and QRISK3 for ages 40–65 was 8.3% and 
12.2%, respectively. Mean QRISK for ages 25–39 was 4.6%. 
Among participants who fell into intermediate- or high-risk 
categories, very few had a history of statin use.

The researchers concluded that transgender individuals 
presenting for GAHT have an elevated CV risk, including 
high rates of undiagnosed and untreated CV risk factors 
with inadequate prevention, compared with age-matched 
historical cohorts regardless of gender. Further research is 
warranted into this unmet need in the transgender population.

1. Denby K, et al.l. Cardiovascular Risk at Presentation for Gender-Affirming Care in 
the Transgender Population. P2274, AHA Scientific Sessions 2020, 13–17 Nov.

Rilonacept	reduces	risk	of	pericarditis	recurrence
In patients with symptomatic recurrent pericarditis fail-
ing standard of care, addition of the interleukin (IL) 1α/1β 
inhibitor rilonacept resolved pericarditis episodes in the 
RHAPSODY trial. Rilonacept monotherapy reduced the risk 
of pericarditis recurrence by 96%. The treatment also had 
corticosteroid-sparing effects and improved quality of life 
[1,2].
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Dr Alan Klein (Cleveland Clinic, USA) presented the main 
results of the RHAPSODY trial (NCT03737110). As Dr Klein 
explained, recurrent pericarditis is a debilitating disease with 
no (FDA) approved therapies; typically a combination of non-
steroidal anti-inflammatory drugs (NSAIDs), colchicine, and 
steroids is given. In the long run, steroids are associated 
with significant morbidity. IL-1 has been implicated as 
a key mediator in recurrent pericarditis. Rilonacept is a 
subcutaneous, once-weekly IL-1α and IL-1β cytokine trap. 

RHAPSODY was a phase 3, multicentre, double-blind, event-
driven, randomised withdrawal trial of rilonacept. Acutely 
symptomatic patients failing their background regimen 
(n=86) received rilonacept 320 mg, followed by a run-in period 
with rilonacept 160 mg weekly for 12 weeks (during which 
background medication was tapered), after which clinical 
responders were randomised to rilonacept 160 mg weekly 
monotherapy (n=30) versus placebo (n=31). The primary 
efficacy endpoint was time to first adjudicated pericarditis 
recurrence. Dr Klein stressed that enrolled patients were 
representative of the real-world pericarditis population.

Rilonacept initiation resulted in rapid resolution of acute 
pericarditis episodes. Pain numerical rating scale and 
C-reactive protein (CRP) rapidly decreased after the first dose 
of rilonacept. All patients on corticosteroids successfully 
tapered and transitioned to monotherapy rilonacept during 
the run-in. The primary outcome occurred in 2 of 30 (6.7%) 

of patients in the rilonacept group and in 23 of 31 (74.2%) 
in the placebo group (P<0.0001). Median number of weeks 
to recurrence in the rilonacept group could not be calculated 
due to the number of events being too low; in the placebo 
group it was 8.6 weeks (95% CI 4.0–11.7); HR 0.04 (95% CI 
0.01–0.18; P<0.001; see Figure). The 2 events in the rilonacept 
arm both occurred after brief, temporary drug interruptions.

The rates of 3 secondary efficacy endpoints were statistically 
highly significantly in favour of rilonacept:
• the proportion of patients that maintained clinical response 

at week 16 was 81% in the rilonacept group versus 20% in 
the placebo group (P=0.0002);

• the proportion of patients with absent/minimal pericarditis 
symptoms (based on the 6-point Patient Global Impression 
of Pericarditis Severity [PGIPS] at week 16) was 81% and 
25%, respectively (P=0.0006); and

• the percentage of days with no/minimal pain in the first 16 
weeks was 98% and 46%, respectively (P=0.0001).

Rilonacept was generally well-tolerated with no drug-related 
serious adverse events or deaths. In the run-in period, 4 patients 
discontinued rilonacept therapy due to adverse events. The 
most common adverse events with rilonacept were injection-
site reactions and upper respiratory tract infections.

1. Klein AL. RHAPSODY: Rilonacept an IL-1α and IL-1β Trap Resolves Pericarditis 
Episodes and Reduces Risk of Recurrence in a Phase 3 Trial of Patients With 
Recurrent Pericarditis. LBS.07, AHA Scientific Sessions 2020, 13–17 Nov.

2. Klein AL, et al. N Engl J Med 2021;384:31–41.
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Figure: Rilonacept significantly reduced risk of pericarditis recurrence [1]

https://www.clinicaltrials.gov/ct2/show/NCT03737110
https://www.nejm.org/doi/full/10.1056/NEJMoa2027892
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Intensive	blood	pressure	lowering	benefits	
older	adults
Lowering systolic blood pressure (SBP) to <120 mmHg 
(intensive treatment) or <130 mmHg (standard treatment) 
has reduced the incidence of cardiovascular (CV) 
outcomes, mortality, and mild cognitive impairment, 
especially in older people. This was the main conclusion 
Prof. William Cushman (University of Tennessee Health 
Science, USA) drew at a seminar discussing the outcomes 
of the SPRINT trial published over the past 4 years [1].

The ACC/AHA guidelines state that “Treatment of hyper-
tension with a SBP treatment goal of less than 130 mmHg 
is recommended for non-institutionalised ambulatory 
community-dwelling adults (≥65 years of age) with an 
average SBP of 130 mmHg or higher.” According to Prof. 
Cushman, “We should be treating a lot more individuals in the 
older population to these goals according to guidelines and 
the evidence.” Guideline-changing evidence has especially 
been offered by the randomised controlled SPRINT trial 
(NCT01206062). The main results were published in 2014 
[2], but many additional aspects and subanalyses have been 
published since.

The SPRINT trial aimed to investigate whether the 
cardiovascular disease (CVD) composite event rate would 
be lower in patients assigned intensive compared with 
standard SBP treatment. A total of 9,361 patients aged ≥50 
years with a treated or untreated SBP of 130–180 mmHg 
were randomised to intensive or standard treatment, with 
a target SBP of <120 mmHg and <140 mmHg, respectively. 
Drug classes with the most favourable CVD outcomes in 
trials were given priority, specifically chlorthalidone and 
amlodipine. Importantly, blood pressure measurements were 
obtained after 5 minutes of rest and measurements were 
automated without clinician presence. 

The trial was terminated early after a median 3.26 years 
owing to a significantly lower rate of the primary composite 
CV outcome in the intensive-treatment group: HR 0.75 (95% 
CI 0.64–0.89; P<0.001). HR for all-cause mortality was also 
significantly lower: 0.73 (95% CI 0.60–0.90; P=0.003) [2]. In 
2,510 participants aged ≥75 years, the HR of the primary 
composite outcome was 0.67 (95% CI 0.51–0.86); the HR 
of all-cause mortality was 0.68 (95% CI 0.50–0.92). In this 
subgroup, this translated into a number-needed-to-treat of 28 
and 41 for both endpoints, respectively [3].

The subgroup of patients considered frail (n=815) had a higher 
event rate but had at least the same benefit from intensive 
treatment: HR 0.68 (95% CI 0.45–1.02; Pinteraction=0.84). In 
patients with dementia, the benefit failed to reach significance 
(HR 0.83; 95% CI 0.67–1.04; P=0.10) [4]. A substudy with brain 
MRIs showed a slower progression of blood pressure related 
white matter brain lesions in mild cognitive impairment and 
in dementia: HR 0.81 (95% CI 0.70–0.95; P=0.01) and 0.85 
(95% CI 0.74–0.97; P=0.02), respectively [4]. There was no 
difference in the risk of serious adverse events in the overall 
trial (HR 1.00; P=0.93) [3]. In intensively treated patients the 
risk of orthostatic hypotension was significantly reduced: OR 
0.89 (95% CI 0.80–0.98; P=0.02) [5].

Prof. Cushman concluded with the following recom men-
dations to clinicians caring for older patients:
• Be mindful of blood pressure goals in this population.
• Be attentive to proper blood pressure measurement 

technique to apply the goals correctly.
• Encourage prudent non-pharmacological interventions.
• Monitor patients appropriately for concomitant conditions, 

adverse drug events, and complications of hypertension.
• Adjustment to therapy and therapy goals may be necessary 

for certain conditions, such as autonomic dysfunction, or as 
older adults become increasingly frail, cognitively impaired, 
institutionalised, or have a limited life expectancy. 

1. Cushman WC. Hypertension in Older Adults: SPRINT or Marathon? GR.CVS.446, 
AHA Scientific Sessions 2020, 13–17 Nov.

2. SPRINT Research Group. N Engl J Med 2015;373:2103–16.
3. Williamson JD, et al. JAMA 2016;315(24):2673–82.
4. The SPRINT MIND Investigators for the SPRINT Research Group. JAMA 

2019;321(6):553-61.
5. Juraschek SP, et al. Ann Intern Med. 2021;174(1)58-68. 

Dobutamine	versus	milrinone	in	cardiogenic	
shock
A randomised clinical trial compared 2 inotropic agents 
that are often used to treat cardiogenic shock: milrinone 
and dobutamine. The results showed no difference in the 
primary composite outcome or in important individual 
components of the primary outcome [1]. Thus, the authors 
concluded that the choice might be based on physician 
comfort, cost, and individual response to therapy.

So far, little evidence has been available to guide physicians 
in their choice of inotropic agents for cardiogenic shock 
in clinical practice. Therefore, the Capital Do-Re-Mi trial 
(NCT03207165) was set up. It was designed as a double-
blind, randomised controlled trial, including 192 cardiogenic 

https://clinicaltrials.gov/ct2/show/NCT01206062
https://www.nejm.org/doi/full/10.1056/nejmoa1511939
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2016.7050
https://jamanetwork.com/journals/jama/fullarticle/2723256
https://jamanetwork.com/journals/jama/fullarticle/2723256
https://www.acpjournals.org/doi/10.7326/M20-4298
https://clinicaltrials.gov/ct2/show/NCT03207165
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shock patients with class B to E shock according to the 
classification of the Society for Cardiovascular Angiography 
and Interventions (SCAI). Participants were assigned 1:1 to 
milrinone or dobutamine for inotropic support. Therapy was 
titrated based on clinical, biochemical, and haemodynamic 
response. The primary outcome was a combined endpoint of 
in-hospital mortality, non-fatal myocardial infarction, stroke, 
new initiation of renal replacement therapy (RRT), need for 
mechanical circulatory support (MCS) or cardiac transplant, 
or cardiac arrest with successful resuscitation. Secondary 
outcomes included individual components of the primary 
outcome.

The primary outcome occurred in 49% (47 of 96 patients) in 
the milrinone group and in 54% (52 of 96) in the dobutamine 
group; the difference was not statistically significant (RR 0.90; 
95% CI 0.69–1.19; P=0.47). There were also no differences 
in important secondary outcomes, including in-hospital 
mortality: 37% (35 of 96) versus 43% (41 of 96) (RR 0.85; 95% 
CI 0.60–1.21; P=0.38); and need for RRT: 22% (21 of 96) versus 
17% (16 of 96) (RR 1.31; 95% CI 0.73–2.36; P=0.36).

1. Mathew R, et al. Capital Do-Re-Mi: A Randomized Trial of Dobutamine Compared 
to Milrinone in Cardiogenic Shock. Abstract 125, AHA Scientific Sessions 2020, 
13–17 Nov.

Longer	chest	compression	pause	worsens	
outcomes	after	paediatric	IHCA
Longest chest compression interruption was associated 
with neurological outcome, survival to hospital discharge, 
and return of spontaneous circulation in children with in-
hospital cardiac arrest (IHCA). In a Danish cohort study, 
each 5 second increment of longest chest compression 

pause duration was associated with 6% lower odds for 
survival with favourable neurological outcome [1].

Extracorporeal cardiopulmonary resuscitation often requires 
interruptions to chest compression (CC); the possible 
impact on survival and neurological outcomes has been 
unknown. This cohort study included all index paediatric 
IHCAs ≥1 min in Pediatric Resuscitation Quality (PediRES-Q), 
a worldwide collaborative network, from July 2015 through 
December 2019. Age was by definition <18 years. Favourable 
neurological outcome was defined as Pediatric Cerebral 
Performance Category (PCPC) ≤3 at discharge or no change 
from baseline.

A total of 371 index IHCAs were identified. Median (Q1, 
Q3) age was 2.6 (0.6–9.4) years, 46% were girls, 13% had 
shockable rhythm, CPR duration was 23 (9–47) minutes. The 
longest pause had a median length of 17 (8–27) seconds. 
Each increment of 5 seconds in longest CC interruption was 
associated with 6% lower odds for survival with favourable 
neurological outcome. This held true even after adjusting 
for the following established confounders: age, defibrillation, 
intubation, extracorporeal CPR, illness category, hypotension 
as aetiology for arrest, and CC depth, as well as clustering 
by location (adjusted OR 0.94; 95% CI 0.88–0.99; P=0.04). 
The longest CC interruption was found to be associated with 
lower odds for survival to hospital discharge (adjusted OR 
0.94; 95% CI 0.90–0.99; P=0.02) and for return of spontaneous 
circulation (adjusted OR 0.91; 0.86–0.96; P=0.001).

1. Lauridsen KG, et al. Chest Compression Pause Duration is Associated with Worse 
Survival Outcomes Following Pediatric In-hospital Cardiac Arrest. Abstract 124, 
AHA Scientific Sessions 2020, 13-17 Nov.
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